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THE GEOLOGY OF BENTON COUNTY.

By Freperic W. SiMonps axp T. C. Hopkins.

CHAPTER L

ToroGrRAPHIC FEATURES.

The rocks of Benton county, like those of Washington
county, are limestones, cherts, sandstones, and shales, lying for
the most part in horizontal beds, in consequence of which there
is a continuation of the topographic features already described
in the report on Washington county in Vol. IV of the report
of this Survey for 1888, viz.: gullies and gorges with flint-
covered slopes, valleys, oftentimes with abrupt walls or bluffs,
and flat-topped hills and mountains. West of the St. Louis
and San Francisco Railway the surface is not so broken as it
is in Washington county on the south. Topographically it
may be regarded as a great plain deeply furrowed, on the
north and west by valleys tributary to the Elk and Neosho
Rivers, and on the south by the valleys of the Illinois River
and its tributaries. East of the railway White River and va-
rious streams flowing into it have excavated deep channels,
and the intervening water-sheds are often of sufficient height
to attain the dignity of mountains.

PRAIRIES,

There are a number of small prairies in Benton county, the
more important of which are here briefly described.

Osage Prairie.—In shape Osage Prairie is very irregular, its
longest direction being east and west. Beginning near and
north of Rogers in 19 N., 30 W., section I, it extends west-
ward, passing just south of Bentonville, for ten miles, into 19
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N., 31 W,, section 4. From this point it extends in a west of
south direction for three miles or more. Its greatest width,
which is directly south of Bentonville, does not exceed two and
a quarter miles, and usually it is much less. It is traversed by
the Rogers-Bentonville road and also for a considerable dis-
tance by the Bentonville Railway. The level character of this
tract is well shown by the fact that the difference in elevation
between Bentonville and Rogers is less than 100 feet.

Beatie Prairie~Beatie Prairie lies partly within Benton
county, extending from the line of Indian Territory in a north-
east direction across 20 N, 3¢ W, and ending in 20 N, 33 W.,
section 6. Its length, within the state, is about six miles; its
greatest breadth is on the territory line, where it is over two
miles wide. The roads entering Maysville from the northeast
and east traverse this prairie, a portion of which is not yet en-
closed.

Round Praivie—Round Prairie is in the western part of the
county, between Bloomfield and Cherokee City. It occupies
the southwestern portion of 19 N., 33 W.; the northeast corner
of 18 N,, 34 W.; and the southeast corner of 19 N, 34 W.
Its length, in a north of east and south of west direction, is
about four miles, and its greatest breadth, on the range line
west of Bloomfield, is two and a half miles.

Lindsley’s Prairie.—Lindsley’s Prairie is in the southwest por-
tion of the county, adjacent to the state line; it lies north,
northeast, east, and southeast of the town of Siloam Springs,
The larger part of this prairie is in 18 N., 33 W., extending on
the west into the southeast corner of 18 N., 34 W., and on the
south into the northern half of 17 N, 33 W. Its length, in a
northeast and southwest direction, is between five and six
miles; its breadth, in a northwest and southeast direction, over
four miles.

Swmaller prairies.—In addition to the above named prairies,
which include the larger level areas, there are many smaller
tracts; as, for example, one in the southeast quarter of 19 N.,
30 W, a little southwest of Rogers; one in Mason’s Valley,
southwest of Bentonville; and others at intervals along the

TOPOGRAPHIC FEATURES. 3

the Illinois River in the southwest part of the county, near the
Benton-Washington county line,
VALLEYS.

Even in a comparatively undisturbed region, such as North
Arkansas, erosion gives rise to many surface irregularities.
The valleys are, as a rule, deep and narrow, with high banks
and not infrequently precipitous walis. In Benton county the
larger valleys are those excavated by the Illinois and White
Rivers. Among the smaller valleys those of Little Sugar,
Butler, and Honey Creeks in the northern part of the county ;
Spavinaw and Flint Creeks in the western part; Big and Little
Osage Creeks in the southern part; and Little Clifty, Prairie,
Spider, and Indian Creeks in the eastern part, are worthy of
mention, A detailed account of the streams flowing through
these valleys will be found in the chapter on hydrography.

MOUNTAINS.

West of the St. Louis and San Francisco Railway there are
only a few points at which rocks overlying the Boone chert
occur, the most important of which are Big Mountain, Little
Mountain, and the neighboring elevations in the southwestern
part of 21 N,, 28 W. The first mentioned is the sandstone-
capped eminence near Elk Horn Tavern, in 21 N., 29 W., sec-
tions 206, 25, and 36. The name *Pea Ridge” is applied to the
general plateau upon which the mountains rest, and which
embraces the area between Garfield and the town of Pea
Ridge. Northeast of Garfield, the railway runs well up on
the Devil's Eyebrow, a north-south ridge of Batesville sand-
stone lying in 21 N., 28 W, the northwest quarter of section
27, and the southwest quarter of section 22, facing, on its east
side, the deeply eroded canyons of Indian Creek. The view
from this point is extensive and gives an excellent illustration
of the immense erosive action of the White River and its tribu-
taries,

Southwest of Lowell, in 18 N., 30 W, on the line between
sections 14 and 13, there is an isolated elevation known as Cal-
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lahan Mountain. Its height above that station is 170 feet.*
Again, southwest of Robinson, in 17 N., 32 W,, on the left
bank of the Illinois River, there are two peaks, known respec-
tively as Upper and Lower Round Top.

There are also other well marked topographic features not
rising above the Boone chert, such as the hills in the vicinity
of Sulphur Springs, in the ncrthwest part of the county.

That portion of the county east of the St. Louis and San
Francisco Railway is very rugged. Along the line of the
water-shed between the headwaters of Big and Little Sugar
Creeks and the tributaries of White River are several topo-
graphic prominences of the same general character as those of
the Pea Ridge area, of which they may be considered a part.
Blansett Mountain, just south of Garfield, is one of these
it lies on the township line, a part being in 21 N., 28 W,
sections 32 and 33, and a part in 20 N., 28 W, sections 4 and
5. The Batesville sandstone caps its summit, and beneath

this the Fayetteville shale and the Boone chert are exposed. -

The railway skirts its northern and western flanks, as does
also the wagon road leading southwest from Garfield. Directly
east of Blansett Mountain, in 21 N., 28 W, sections 33 and 34,
is another small sandstone elevation, Gentry Mountain, and
two miles south of it and a half mile west, in 20 N., 28 W,,
section 17, the south half, and section 20, the north half,
there is a similar elevation know as Ratcliff or Posey Mountain.
Between the headwaters of Little Sugar Creek on the north,
those of Ventry Branch on the south, and Ford Creek on the
east, is a sandstone area known as Humphrey's or Pond Moun-
tain (sections g, 10, 15, and 16), separated from Rich or Ellis
Mountain (sections 2 and 11) by a narrow exposure of the
chert. Ellis Mountain, while resembling the other sandstone-
capped elevations of this vicinity, lies almost, if not entirely,
within the drainage area of White River, Poor Mountain, in
sections 13 and 14, is the most prominent peak in the county,
and is visible from Eureka Springs and from other high points
in Carroll county. It forms the divide between Ford Creek on the

*Unless otherwise stated the measuremenis given are barometric.
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east, Indian Creek on the north, and Fish Trap Hollow on the
south. Its height is estimated at 1820 feet above the sea-level.
It is 600 feet above White River at Jennings Ford. The view
from the summit of Poor Mountain is obstructed by the timber;
nevertheless occasional vistas open to the east and show in the
foreground the deep valley of White River, with the hills and
mountains of Carroll county in the distance. From Mr. Whit-
ney’s place on the south side of the mountain, just below the
summit, an extended view may be had: to the south and
southeast, in the immediate foreground, are deep hollows
draining eastward into White River; farther to the south the
land appears to rise to the general level of the Benton county
plateau, while the Boston Mountains are visible on the distant
horizon. South of west Ratcliff Mountain is the most promi-
nent feature, and north of west, Humphrey's Mountain.
Between Indian and Spider Creeks, in 21 N., 27 W., section
19, and 21 N,, 28 W, section 24, and 21 N,, 27 W, section 30,
is an elevation known as Little Sugar Mountain, Its highest
point, which is near the middle of section 30, mostly in the
northwest quarter, is estimated at 1770 feet above sea-level.

TOFPOGRAPHY OF SPECIAL LOCALITIES,

In the vicinity of Bentonville—South, southeast, and south-
west of Bentonville lies the Osage Prairie region. To the north-
west is the elevated Pea Ridge region, with the intervening
area broken by the valleys of Little Sugar Creek and its trib-
utaries. To the north and northwest these valleys are more
deeply eroded. From the depth of Little Sugar Creck valley
it will readily be seen that, even though the strata are com-
paratively horizontal, the lateral valleys of erosion give the
country a rugged aspect.

Elevations on the Bentonville-Pineville voad.

Feet below Elevation
Bentonville,  above tide,

20 N, 30 W,, section 10, northwest quarter............... 170 13z
20 N,, 31 W, section 12, ford on Jackson’s Creek.......... 250 1052
21 N., 31 W, section 33, first ford on Little Sugar Creek...310 992
21 N., 31 W., section 23, ford on Little Sugar Creek....... 320 982
Last ford on Little Sugar Creek in Arkansas.............. 330 972

Ford on Little Sugar Creek at Caverna, Missouri. ... . ...... 345 957
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The Bentonville-Maysville road—-by way of Seba post-office
—descends into a ravine 150 fect below the Bentonville level,
about one mile west of Bentonville. Near the east line of
section 34 the elevation is only about 23 feet lower than Ben-
tonville, and the country is a gently rolling one. The road
passes over the edges of arenaceous and limestone strata into
the bed of a creek go feet below Bentonville in the north half
of section 34, and after an ascent of the opposite bank tra
verses a flat area, following the line between sections 28 and
33, and 29 and 32, where the altitude is somewhat higher than
at Bentonville—50 feet at Seba post-office, and 9o feet in sec-
tion 30. At this point the country to the west appears to be
somewhat broken, Continuing now in a general northwest
course for several miles, the road follows the divide between
the headwaters of Spaviraw Creek, and finally enters the val-
ley of that stream over a mile above Patton’s mill. Spavinaw
valley is one of a series of valleys in the western and south-
western parts of the county, having a south of west or south-
west trend.  On the road to Nebo, north of Spavinaw valley,
in 20 N., 32 W, section 20, the west half, there is a rapid as-
cent to the general level of the country, which is 50 feet above
Bentonville. Nebo, in 20 N, 33 W., section 13, the northeast
quarter, and extending into section 2 on the north, is situated
in a valley approximately at the Bentonville level. The ford
of Little Spavinaw Creek, near Bethel Church on the Nebo-
Decatur road, is 120 feet below Bentonville; but in 19 N., 33
W., section 1, the valleys are only go and 70 feet respectively ;
and Decatur, in section 11, the southeast quarter, is approxi-
mately on the same level as Bentenville.

The road from Bentoaville to Decatur has a general course
a little south of west, and for five or six miles it crosses a level
prairie region. Even the valley of the Dry Fork of the Spav-
inaw, 19 N, 32 W,, section 7, is but 35 or 60 feet below Ben
tonville,

Southwest of Bentonville~~The roads from Bentonville to
Bloomfield and Siloam Springs, the last named by way of Ma-
son Valley and Springtown, traverse the county in a general

TOPOGRAFHIC FEATURES. 7

southwest direction from Bentonville. Turning south from the
Decatur road in 19 N., 31 W., section 2, the southeast quarter,
the elevation is about 25 feet lower than that of Bentonville;
a mile to the south, in section 11, it is 45 feet below; at the
southwest corner of the section, 50 feet; and at the ford of
Mitchell’s Branch of Little Osage Creek, in section 15, 80 feet.
South of Bentonville—The region south of Bentonville is
traversed by three roads. On the eastern road in one instance
only are strata encountered occupying a position above the
Boone chert,—at Callahan Mountain, in 18 N,, 30 W., on the
line between sections 14 and 15, which is an outlying hill in all
respects similar to those east and northeast of Springdale on
and near the Benton-Washington county line. Depressions of
course occur, but they never attain sufficient depth to cut
through the limestone and chert. The most marked examples
are the valleys of Big Osage Creek, crossed in 19 N, 30 W.,
section 16, 30 feet below Bentonville; and of Spring Creek, in
18 N, 30 W., section 22, 55 feet below Bentonville. These
figures do not, however, give the depths of these valleys in
their relation to the adjacent country. For instance, the ford
of Big Osage Creek, as above given, is 60 feet below the ad-
joining hill ; and the ford of Spring Creek is 145 feet below
the foot of Callahan Mountain. The other levels noted on this
(Bentonville-Springdale) road, referred to Bentonville as a base,
are as follows: in 1g N., 30 W., at the half section line, on the
east of section 8, 0; at the northwest corner of section 27, 20
feet above ; in the centre of section 34, 50 feet above; in 18
N, 30 W,, section 3, the northwest corner of the northeast
quarter, 50 feet above ; section 3, the northeast corner, 50 feet
above ; near Union School, in section 11, 50 feet above; at
the base of Callahan Mountain, in section 15, go feet above ; at
the north line of section 22, 50 feet above ; at Spring Creek in
section 22, 55 feet below ; at Cross Roads (Washington county),
section 27, 50 feet above; and at Springdale, 35 feet above.
The Bentonville-Elm Springs road passes over a region va-
ryving but little from the Bentonville level until the valleys of
Little and Big Osage Crecks are encountered, where the sur-
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face becomes quite irregular and is usually covered with chert
debris. Adjoining Little Osage Creek are alluvial bottom-
lands, but the sloping sides of the valley are flinty.

The Pea Ridge region—At the level of Elk Horn Tavern,
275 feet above Bentonville, and at the foot of Big Mountain,
the Boone chert prevails, followed, in ascending the mountain,
by the Fayetteville shale, which in its turn is succeeded by a
heavy cap of Batesville sandstone. The highest point is ap-
proximately 380 feet above Bentonville. East of Big Moun-
tain, less than two miles distant, are the smaller elevations
known as Williams, Henry, and Glasscock Mountains, while
Blansett Mountain, at Garfield, is less than three miles away in
a south of east direction, and the Devil's Eyebrow but four
miles, in a direction north of east.

Sulplur Springs and vicinity—Hopkins’ Spring, on the
Bentonville-Sulphur Springs road, is about 120 feet below
Bentonville, while in 21 N., 32 W, section 35, the road is 180
feet below Bentonville. In section 34, however, the surface is
somewhat higher, and the top of the hill overlooking the valley
of Seiler’s Branch, a tributary of Butler Creek, is only about
60 feet below Dickson. After entering this valley the road
descends 200 feet in less than a q{larter of a mile, Mr. Seiler’s
spring, two and a half miles from Sulphur Springs, in 21 N,
32 W., section 30, is over 300 feet below the elevation of
Dickson. This spring is in the Eureka shale at the base of the
Boone chert.  The valley of Butler Creek, which has cut still
deeper into the underlying Silurian rocks, opens towards the
northwest and is so enclosed by hills that it requires an abrupt
ascent to leave it in any other direction. The town of Sulphur
Springs is situated in this valley about the springs which have
given it their name (21 N,, 33 W., section 23, the southeast
quarter). Round Top and other hills in the vicinity of Sulphur
Springs are marked topographic features.

Nebo is estimated to be over 300 feet higher than Sulphur
Springs.

The ford on the West Fork of Butler Creek near the Baptist
church in 21 N., 33 W,, the center of section 15, is 75 feet be-

TOPOGRAPHIC FEATURES, 9

fow Sulphur Springs. On the hill west of the church tlTe
Eureka shale occurs I5 feet above the creek, and is overlain
by limestone and chert fragments, which continue as far as
Crump post-office (2t N., 33 W, section 21), over %00 feet
above Sulphur Springs. From Crump the road running west
to South West City, Missouri, crosses a plateau region under-
lain by the Boone chert. From Crump to Beaty™* post-office, on
the headwaters of Honey Creek, the descent is nearly 100
feet. The valley of the creek from Beaty to the Missouri line
is not of sufficient depth to cut through the chert formation.

Between Nebo and Maysville.—Nebo lies in a valley some-
what below the adjacent plain, approximately at the level of
Bentonville. The Nebo-Maysville road ascends to the plain in
20 N., 33 W, section 12, on which it runs for several miles,
crossing an occasional ravine with chert-covered slopes. The
crossing of Heater Spring Branch, in section g (20 N, 33 W.),
is estimated to be about 50 feet below the Bentonville level,
and 70 feet below the forks of the roads in section 11. In 20
N., 34 W., section 12, a descent is made to Beatie Prairie. The
swampy area between sections 12 and 13 is about go feet below
the Bentonville level.

Maysville, the old site,f which is situated on a tributary of
Spavinaw Creek, on the Arkansas-Cherokee line, in 20 N, 34
W., section 21, the northeast quarter, is approximately 125 feet
below Bentonville.

The Stloam Springs vegion.—The larger part of the town of
Siloam City or Springs lies in 17 N., 33 W,, section 6, the
north half. To the north and east are the level stretches of
Lindsley’s Prairie. In 18 N., 33 W., section 31, half a mile
north of the town, the sandstone which overlies the Boone chert
occurs 30 feet above the springs. In section 30 and in 18 N,,
34 W, section 25, the Fayetteville shale borders the sandstone

*When the name for the post-office was sent to Washington it was misspelled,
hence the post-office is known as # Beasy,” while the prairie is known as © Beatis
Prairie”

1The “new town,” on the line a quarter of a mile south of Maysville, is known
as Rome City.
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area 45 to 50 feet above the same level. The Box Spring near
Hico post-office* is 50 feet, and Lindsley's Prairie, as encoun-
tered on the road to Springtown, 70 feet above Siloam Springs.
Lindsley’s Prairie is so even that over a distance of three miles
the variation in level is probably less than 10 feet.

The road from Siloam Springs to Fisher's Ford traverses
first the prairie region and then the flint ridges bordering the
Illinois valley. 1n 17 N., 33 W, section 17, near the half-mile
line east and west, the altitude is 130 feet above the springs at
Siloam, while the descent from this point to the ford is 260 feet.

Upper and Lower Round Top.—-In the vicinity of Robinson
(17 N., 32 W,, section 11, the northeast quarter) there are two
isolated elevations known respectively as Upper and Lower
Round Top. The former probably lies in the south half of
section 10 and the latter about a mile south of it. Upper
Round Top has an altitude of 400 feet above the Illinois
River. TItis crowned with the Batesville sandstone, and, at
a lower level, encircled by the Fayetteville shale. From the
southern end of its summit an excellent view may be had of
the region lying to the south-southwest in Washington county,
whizh may be compared with the profile of East, Kessler, and
Rief Mountains given in the Washington county report.t

LIST OF RAILWAY ELEVATIONS IN BENTON AND WASHINGTON
COUNTIES.

St. Louis and San Francisco Railway.}

Location. Feet above tide. Location. Feet above tide.
State line (Missouri-Arkansas) ... 1558 Highest point between state line and
Garfield ...... PR e I51Q Gaclield cunssinsiiaieaainy. 1638
Little Sugar Creek....., .... ... L3601  ROBEIE - vinnvwavis i e i i L1385
) 1346 Bentonville, .... .......0 ......1302
Bpringdale . o couvin s i 1325 Clear Creek v icuvisraiaviiins 1174
Fayetteville. .. ,. .. R 1340 Greenland....visevwnans s sesn 1250
West Forke. vvivoasvsnesivinisi . 1340 Woolsey's. .. .... e e e 1377
Brentwood ... covcivianni. -ee.. 1484 Winslow (Summit).........euee.. 1735
Porter, Sebastian county.......... 1092 '

" ¥The old settlement, now a suburb of Siloam City.
TAnnnal Report of the Geological Survey of Arkansas for 1888, Vol. IV, p. 14.
1The elevations on the 5t. Louis and San Francisco Railway are the spirit level
elevaiions checked on the bench-mark of the Coast Survey at Van Buren, Arkansas.
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Rarlway survey in the westeri part of Benton county.™

Feet above tide. Location. Feet above tide.

Locatior- ‘
Sulphur Springs....eev.eciene gos Divide between the Elk River sys-
Spavinaw Creek. ovevnericnnnnns 1012 tem and the Spavinaw........ e 1242
TIECAIIT . s as v rvans rmms sanscnns 1220 Divide between Spavinaw and Flint
Springtown . .....oanias creeneas .1210 Creeks ..... T 1395
Osage Creek, south of Springtown. gg9o Robinson ..,..... . 1016

"—E};;ilway levels in the western part of the county are furnished by Mr. 8. R.
Patterson, Chief Engineer of the Kansas City, Fort Smith and Southern Railway.
They are on the line of a prospective railway ; it is probable that the city directrix
of St. Louis is the bench-mark to which these elevations are referred. In this case
‘each of the elevations given should be decreased by 1 3.6 feet,



CHAPTER 11I.

HyDROGRAPHY.

DRAINAGE.

Benton county is drained primarily by two river systems,
White River draining the portion east of the St. Louis and San
Francisco Railway, and Arkansas River the remainder. While
the former river flows for many miles through the county, the
drainage of the latter is affected through numerous tributaries,
viz.. Illinois River, including Flint Creek, Spavinaw or Wal-
nut Creek, a tributary of Neosho or Grand River, and Honey,
Butler, and South or Little Sugar Creeks, flowing into Elk
River, which in turn is a tributary of Neosho River, with which
it unites in the northeast corner of Indian Territory.

lilinots River drainage*—The lllinois River enters Benton
county in 17 N., 32 W., section 14. After flowing north for
two miles it makes an abrupt turn to the west; keeping a gen-
eral almost due west course for five miles it turns to the south-
west and flows diagonally across 17 N., 33 W., leaving the
county in the southwest corner of the township, which is also
the corner of the county.

Tributaries of Illinois River.—The most important tributary
of the Illinois River in Benton county is Osage Creek, which
unites with it in 17 N., 32 W, section 4, the southwest quarter.
This stream has its origin in the confluence of Big and Little
Osage Creeks, which drain the area south and southwest of
Bentonville. It is also materially increased by the waters of
Wild Cat and Brush Creeks from the northern part of Wash-

ington county. Little Osage Creek has its origin in Mitchell's
Branch, which flows from the Osage Prairie region scuthwest

¥For an account of the Illinois River before it enters Benton county the reader is

referred to the Report on Washington County, Annual Report of the Geological Sur-
wey of Arkansas for 1888, Vol. IV, p. 18.
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of Bentonville. Ithasa general south course to i‘ts conﬂuemj‘e
with Big Osage Creek. Big Osage Creek has its source in
Osage Spring, four miles south of Bentonville, .and h.as a gen-
eral course west of south to the point of union with Little

" Osage Creek. Its principal tributary is Spring Creek. Osage

Creek, from the confluence of Big and Little Osage, flows
south of west to its junction with the Illinois River.

Chamber’s Spring Branch, which empties into the Illinois.
River in 17 N., 32 W, section 7, is interesting on account of
the exposures of Eureka shale near its mouth.

Flint Creek, named from the masses of flint (chert) debris
along its course, rises northeast of Springtown, and has a gen-
eral west-southwest course to near the Indian Territory line,
where it is joined by Little Flint Creek, which drains the
region south of Bloomfield.

Grand or Neosho drainage—Spavinaw or Walnut Creek
heads southwest of Dickson in 20 N,, 32 W, and flows in a
south of west course into Indian Territory. In places the
creek is bordered by high bluffs of the Boone chert, one of
the most prominent being the “ Big Bluff of the Spavinaw,” on
the north side of the creek near the state line, where nearly
200 feet of interstratified limestone and chert are exposed.
Lower bluffs are of common occurrence. The stream fre-
quently “sinks” in the chert gravel for a distance, reappear-
ing as a large creek with water of crystal clearness.

Of the tributaries of Spavinaw Creek mention may be made
of Little Spavinaw, Dry Fork, and Coon Hollow Creeks. The
region about Maysville on the state line is also drained by a
creek uniting with Spavinaw Creek in Indian Territory.

Honey Creek, which rises southeast of Beaty post-office,
drains the extreme northwestern corner of the county. Its
general course is northwest,

Butler Creek rises southeast of Sulphur Springs in 21 N, 33
W. From its headwaters to its union with Seiler’s Branch in
‘the.north half of section 25 it flows north, but from this point
its course is northwest into Missouri, where 1t again bears to
the north for three miles or more before emptying into Elk River.



14 ANNUAL REPORT STATE GEOLOGIST.

The valley of Butler Creek is deep and well marked, as the stream
hascut not only through the Boone chert of the Benton plateau,
but down through the Eureka shale to the underlying Si-
lurian magnesian limestones and quartzose sandstones. Expo-
sures of the latter occur on the right bank of the creek along
the line of the Kansas City, Fort Scott and Southern Railway.
The depth of the valley and the outcrop of several kinds of
rock has, of course, a marked effect upon the topography of this
region. The tributaries of Butler’s Creek are Seiler's Branch,
Horse Creek, and West Foik,

South Sugar or Little Sugar Creek, also a tributary of Elk
River, drains a large area west, northwest, north, and northeast
of Bentonville. Its headwaters are in the region enclosed by
Blansett, Rich, Humphrey, and Ratcliff Mountains in the north-
west part of 20 N., 28 W. It has a general west course for 15
miles and thence its flow is north-northwest to the Missouri
border. Its narrow valley is bounded at frequent intervals by
precipitous limestone bluffs, Its tributaries are Dunlop’s
Branch, Jackson’s Creek, Otter Creek, and Cash Hollow.

The headwaters of Big Sugar Creek are the numercus
small branches flowing from the western half of 21 N., 28
W. The water-shed between them and the White River
system is approximately indicated by the line of the railway.
From the region about Garfield their general course is north-
west; from the region west and north of the Devil’s Eyebrow
more to the west,

White River drainage—The course of White River in Ben-
ton county is very tortuous. It flows through a narrow, wind-
ing valley bordered by precipitous slopes. In most instances
an abrupt, occasionally overhanging, bluff occurs on the out-
side of the curves, and a narrow strip of alluvium bordered by
a less precipitous slope on the inside of the curve. The gen-
eral course of the river through the county is north of north-
east; for the first ten miles the general course is north, then
east for eight miles and north for over five miles to where it
finally leaves the county. Although the distance in a straight
line between the points where the river first enters and finally
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the county is about seventeen miles, the distance foilovstr-
!eave; siver would be four or five times that far, so winding is
'tng tT}t:e river first enters the county in 18 N., 29 W,, section
# n thé south side, and winds across sections 24 and 13,
::;:ﬁowing across the corner of Washington county re—tlanters.
Benton county in 18 N., 28 W, section 7. On the cast side of
section 24 White River approaches so close to War Eagle
Creek that a person standing on the divide sces bot.h streams
within a few hundred yards of him, yet it is four miles to the
confluence of the two streams by White River and nearly half
that far by War Eagle Creek. One of the sharpest Ioo.ps on
the river is that at the mouth of Silver Spring Crecek in the
southeast part of 19 N., 29 W, where, after a sweep of nearly
three miles, the stream returns within 200 yards of itself. On
the north side of this graceful bend is a bold precipice of
Boone chert, known as Devil's Head Bluff, from the top of
v}hich one looks down into the low area inside of the curve as
into a pit surrounded on all sides by rugged hills, A Somc_.
what similar but shorter curve occurs in the southwest part of
20N, 27 W. As may be seen by the map there are othf:r
.longer and more complex curves, such as those along township
line 19 N., between Prairie and Big Clifty Creeks. . .
Tributaries—The principal tributaries of White River in
Benton county are War Eagle and Little Clifty Creeks on the
east side; Silver Springs, Prairie, Ventry, Ford, Indian, and
Spider Creeks on the west side. Other smaller tributaries are
Rocky Branch, Esculapia Hollow, Pulham Branch, and Fish
“Trap Hollow.
The course of War Eagle Creek is almost wholly in Wash-
ington and Madison counties. It makes a long sharp loop to
the north in the southeast part of Benton county. Ithasa
- course of seven or eight miles in the county, but leaves it less
than two miles from the point where it entered. It joins White
?i'he part of the War Eagle Creek valley that lies in Benton
county is comparatively narrow and bordered by steep rocky
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slopes. The most prominent bluff is the one just north of War
Eagle Mills.

SPRINGS.

The springs of Benton county are noted for their size and
purity. With the exception of those at Sulphur Springs, they
flow from the Boone chert, in almost every instance. About
some of the finest springs, towns have been built, and attempts
have been made to build them about others. The reputation
of Eureka Springs, in Carroll county, as a health resort, has
undoubtedly encouraged the building of these towns for simi-
lar purposes.

Stloam Springs.—In Siloam City, better known as Siloam
Springs, and its vicinity there are the following springs :

I.  Three quarters of a mile northeast of Hico, a suburb, in
18 N., 33 W,, near the centre of section 32, is a large spring,
known as Box Spring, which is the source of Sager’s Creek.

II. At Hico, on the left bank of Sager’s Creek, and near
the township line, several springs known as the “ Seven Sisters,”s
have been walled in.

III. At Siloam City, in 17 N., 23 W., section 6, the south-
west quarter of the northeast quarter, two small but excellent
springs, known as the Twin Springs, issue from the limestone
on the left bank of the creek.

IV. Farther down the stream, in the northeast quarter of
the northwest quarter of the same section, is the *“Old May-
field Spring,” now known as the “ Siloam Springs,” the most
noted of the springs in this locality, This spring is also on the
left bank of Sager’s Creek, where it flows from a small cave in
the chert and limestone. The mouth of the cave has been
neatly walled up, so that the water may be delivered through
three conduits, The following is an analysis of the water of
this spring, made by the Geological Survey of Arkansas, Dr.
A. E. Menke, analyst:
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Analysis of the water of Stloam Spring.

Grains Per cent.

Constituents. per U. S, of total

gallon. solids.
Silica (S102). cvve vrrecineiiairi i i Br 9.99
Chloride of soda (NaCl) ..........cuuae. cereaes 08 8.38
Carbonate of lime (CaCOs).....ovvvuvvvininnnnn 5.1%7 63.75
Carbonate of iron (FeCOs) ..... ...ovioenn. ... .02 24
Sulphate of soda (NagS8Oy) .......... R 1.43 17.64
Total. ....... e SaEsettaeibaae 8.11 100.00

Found.

Silica (Si02). veuevvveraerssarasssnnnnacnnns o W81 9.97
Sodium (Na}....... e P 8.99
Lime (Ca0)..0vuernnnranni e i i 2.90 35.71
Tron (Fe) . ...t S5 e s men s P .01 12
Sulphuric acid (8O4)........... e L .97 11.094
Carbonicacld (CO8)vuiasivviiiganitaiiivaids 2.20 28.20
Chlorine (Cl) couaansiiiiaaini. GRS 41 5.07
Total isic s Sas vaidindRuiaine vers BiI2 100.00

Water collected by A, E. Menke.

Temperature of air, 41° F.; of water, 60.8° F.

Total solid material in solution, 7.41 grains per U. S. gallon.

It is estimated that fully one half of the town of Siloam

Springs derives its water supply from this and the Twin

springs.

V. Farther down the creek and in its bed is a chalybeate

spring, from which there is a good flow.

- VI. There issues from the left bank of the creek another

spring, known as the Spout spring, the water of which is said

f-bbe more readily affected by rainfall than those mentioned

above.

The big spring at Springtown.—The big spring at Springtown

is the exit of an underground creek, flowing with a strong cur-

- rent from beneath a bed of limestone. The limestone is ex-

sed for a considerable distance below the spring and in

ces is several feet thick. Just above the outflow is a sink-

ole in which the stream is visible. The location of the spring

18 N,, 32 W, section s, the southwest corner. This spring
!

2B
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is one of the principal sources of Flint Creek, and gave the
name to the village of Springtown.

Springs at Cherokee City.—There are several springs at
Cherokee City, all flowing from the chert and limestone. From
one of the best, on the south side of the town, pure water is
forced by a hydraulic ram into the business portion of the
village.

Eldorado Springs—Pactolus post-office.—Some years ago
the water at Pactolus acquired quite a reputation for its me-
dicinal properties, and an attempt was made to build up a
town. This failed, and now the spring is surrounded by only
a few dilapidated buildings. Its location is in 20 N, 33 W,
section 31, the southeast quarter,

Schooler's spring.—In 20 N., 34 W, section 24, the north-
west quarter, is a remarkable spring. Ifs waters gush up with
such violence that the surface of the pool is in several places
elevated, as if in a state of ebullition. An examination of the
region about this spring shows that it is near a fault, the Boone
chert abutting in the immediate neighborhood against a sand-
stone escarpment. While large springs along the line of a fault
are not infrequent, this is the only well marked instance in
Benton county, a region noted for the abundance of its springs.

Springs at the town of Sulphur Springs.—-There is a thriving
town about the springs on Butler Creek, in 21 N,, 33 W, sec-
The
several springs have been neatly boxed in and are surrounded

tion 23, the southeast quarter of the southeast quarter.

by ample grounds. The waters contain sulphuretted hydrogen
in varying proportions, and have their origin in the magnesian
limestones of Silurian age which underlie the valley at this
point, The water is much used for drinking purposes and for
bathing. The popularity of these springs as a health resort is
shown by the constantly increasing number of visitors,

The following is an analysis of the water from one of these
springs, made by the Geological Survey, Dr. A. E. Menke,

analyst:

&

HYDROGRAPHY. 19

Analysis of the water of Sulphur Spring.
Hypothetical combination.

Grains Per cent.
Constituents. per U. 5. of toral
gallon. solids.

Silica (Si02) . vreeecvnarrnenn e eaees e .. 72 3.17
Chloride of soda (NaCl) ............ R 9.34 41.13
Carbonate of magnesia (MgCOs)............ 4.48 19.73
Carbonate of lime (CaCOg)................. 6.51 28.66
Carbonate of iron (FeCOg)................. 12 .53
Sulphate of soda (NasSO4). ..... e BRI 1.33 5.86
Alumina (AlOs) ...o.vaenina R .21 .92

Tetalyen waiivrmnwssarnngs deet 227I 100.00

Found

Silica (5102).vue v iree i i i e s g2 3.17
Bodinm (Na) ol eiiiiee vridiiatiorine,ian 4.10 18.05
Magnesium (Mg).......... S Tl AR 1.28 5.64
Lime (CaO)...... .. SRS PSR 3.64 10.03
A T .06 .27
Aromning (AleOs) <o e vivrowimn wnivviman v v .22 .97
Sriphric acid (SO0, e cvw crmmvamswmmsss .90 3.96
Carbonic acid (SOs)....ovvieniiii oo oo 6.13 26.99
Chlorine (Cl).......ovvtviiinn iviiniinnn, 5.66 24.92

2 L] O g R 22.71 100.90

Bample collected by A. E. Menke, November 16, 1891.

Temperature of air, 28.4° F.; temperature of water, 61.7° F.

Sulphuretted hydrogen gas in solution, 0.0002 grains per United States gallon.

Chalybeate spring.—On the West Fork of Butler Creek, just
below the new stone dam in 21 N., 33 W., probably near the

‘walled in. It first appeared on the bank of the creek, but in
blasting the Silurian limestone it ceased to flow, and finally
‘broke out at a lower level in the bed of the creek.

Anderson's spring.—In 19 N., 31 W, near the line between
ections 20 and 29, just off the Bentonville-Siloam Springs
d, is a magnificent spring, from which flows a stream ten to
lve feet wide and four to six inches deep, forming one of
sources of Little Osage Creek. It flows from the Boone

1ert.
- Bluff spring.—In 19 N., 31 W., section 34, the northeast
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quarter, a stream of water issues from the bluff bordering
Osage Creek. It flows from beneath a limestone stratum over
chert, forming a miniature cascade ten feet high.

Osage spring.—The Osage spring is in 19 N,, 30 W., section
16, the southeast quarter of the southwest quarter. It is
usually regarded as the source of Big Osage Creek. Several
underground streams, evidently from the same source, burst
forth from a flinty bank, forming a stream of clear, cold water
four feet wide and six inches deep, with a very rapid current,

Cave spring in 18 N., 31 W., section 1.—Near the center of
this section a large volume of water issues from two cavernous
openings beneath a limestone bluff 40 feet in height, It was
once used to run a mill. '

Spring near the Missouri line—In the valley of Little Sugar
Creek, a quarter of a mile south of the Missouri line on the
Pinville—Bentonville road, a fine spring flows from beneath a
limestone bluff, near the level of the Eureka shale.

Cave spring in 20 N., 30 W., section 1.—A large spring issu-
ing from a cavern and known as Cave spring, is reported in
20 N., 30 W, section I, near the center of the north half, about
four and a half miles from Bentonville.

Bentonville springs.—Of the springs at Bentonville mention
may be made of the following : Crystal spring in the northern
part of the town (20 N., 30 W, section 29, the southwest quarter
of the northwest quarter); the springs in the park, less than
half a mile from the public square in a direction a little east of
north; and a spring at the mill a few blocks east of the square.

Morvison’s spring.—In the valley of Otter Creek a large
spring flows from beneath a limestone ledge in the chert form-
ation. It is about a quarter of a mile north of Pea Ridge post-
office in 21 N., 30 W, section 35, the southeast quarter.

Diamond spring—The town of Rogers receives its water
supply from Diamond spring, situated in 19 N., 29 W, section
7. The clear, sparkling water issues from the Boone chert in
a little valley less than one mile from the town. The water
is forced by a steam pump into the stand-pipe in the town.
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Several fish-ponds have been constructed along the stream be-
low the spring.

The following analysis of the water has been made by the
Geological Survey of Arkansas, Dr. Albert E. Menke, analyst :
Analysis of the water of Diamond spring, neav Rogers.
Hypothetical combination.

Grains Per cent.
Constituents. per U. 8. of total
gallon. solids.
Silica (510} ciwessivissivsiviorsianaanas .520 3.80
Chloride of soda (NaCl)......... R 010 o7
Carbonate of lime (CaCOs3)...... e sesasee. 13120 95.06
Carbonate of iron (FeCOa)..ovvrvearannans 020 5
Sulphate of magnesia (MgSOy)......... wren .003 02
Total s i T AR U 1 1+ 100.00
Found
Silica (Si0z).v.vvvvnn .. R R .520 3.80
Sodium (Na) cueviineeivnrnarrossassacnns 005 .04
Magnesium (Mg). .....oavnnnnnns R 006 04
Calcium (Ca) vavesrvnnnvnanenss veersaasss 5250 38.38
Tron {F&) cunmeerasnmspnsmmmnss 010 Kelrd
Sulphuric acid (504)...... sraresseanireans .002 02
Carbonic acid (COs).......... R e L 7.880 57.61
Chlorine (Cl) ..........unn RS TEEE 006 .04
Total..ouuunns R - 13.679 100.00

‘Water collected by assistant T. C. Hopkins.

Temperature of air, 29.3° F.; of water, 57.2° F.

Electric springs.—The most noted medicinal springs in the
eastern part of Benton county are those in 19 N., 29 W,, sec-
tion 8, a little northeast of Rogers. Here there are a dozen
springs within a single quarter section, of which the Electric
springs are the most noted. This name is given to three small
springs, or perhaps one with three openings. The following is
an analysis of the water, made by Messrs. Potter and Riggs of
St. Louis, Missouri, in 1881, a copy of which has been kindly
furnished by Professor W. B. Potter, of Washington University,
St. Louis::
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Analysis of the water of Electric springs, near Rogers.

Grains
Constituents. per U. S.

gallon.
Bilica (S108) wovssurisnir ey rae T R e ol 552
Iron and aluominum (Fe, Al}, .00 v i o irnenss .025
Chloride of soda (NaCl),........... R R 174
Chloride of potash (KCl).cviiuwiveansminvassavinvives 008
Sulphate of potash (Ka8O04)... ..ovvuviniinnnnnnn.. S -397
Sulphate of lime (CaSOy)..... R —— L T e .328
Bi-carbonate of lime (CaCOj, COy). ...... s BEAESEN v 20.488
Bi-carbonate of magnesia (MgCOg CO2).. vvvvrrrvernnnns 488
Total ........... ¥ e e T T 22.460

Temperature of the air, go® F.; of the water, 55° F.

“The water belongs to the calcic or lime class of waters
with small quantities of the alkalies. There is no free gas in
the water and the mineral matter is not sufficient to give a
taste to it. In general character it is not unlike the Bethesda
water of Waukesha, Missouri, and the Yellow Springs water
of Ohio.” (Potter and Riggs.)

These springs are a little over 200 feet lower than Rogers,
and about a mile and a quarter from the town, There are now
(1891) three hotels at the springs and another on the hill near
by. A line for a street railway has been surveyed from the
town to the springs, and it is hoped that the road will soon be
in operation.

Of the other springs in this vicinity mention may be made
of ““mossy spring ” and “ bath rock spring,” the latter so named
from a natural cavity in the rock shaped much like a bath tub.
There are also two springs which are slightly chalybeate. The
remainder are clear, odorless, and tasteless. All of these springs
flow from the Boone chert and its accompanying limestone.

Esculapia springs.—In 1g N., 20 W., section 16, the south-
east quarter, are two small springs noted for their medicinal
properties. They are known as Esculapia springs, and flow
from the chert formation at the bottom of a small ravine about
200 yards north of the wagon road from Rogers to Van
Winkle's mill./ A few years ago several houses were built near
the springs, which for a time, were the resort of a number of
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invalids, but the property was in litigation, and the houses have
;ngen abandoned. The springs are now rarely visited. The

following is an analysis of the water from the larger spring
made by the Geological Survey, Dr. Albert E. Menke, analyst:

Analysis of the water of Esculapia springs.
Hypothetical combination.

Grains Per cent.
Constituents. per U. S of total
gallon. solids.
Chlaride of soda (NaCl)............. ey B4 6.80
Chloride of potash (KCl} ......ocoieinnnnn 23 1.86
Carbonate of soda (NasCOg)....... SR 6.29 50.93
Carbonate of lime (CaCOg)........... T .1 28..6
Sulphate of magnesia (MgS04) vvvvvvvvnnns 08 b5
Sulphate of iron (FeSO4)..o.ovviviiinns, L42 I1.50
Tetal soeiuas Y e i S 12.35 100.00
Found
Silica (Si02). vececrncarnnnrinssirsianns 75 5.72
Sodium (Na) ...... PSR e e aivaee 3000 23.34
Potassium (K)........ S R AR s W11 k.71
Magnesium (Mg) .....coviviinannaas e .0t .08
Calcium (Ca)...coenvvnannnn e 1.40 10.68
TN (Fe) cucvncrersnnosnnrersnesanaaes .. .40 3.05
Sulphuric acid (SOg)........... P ] 8.32
Carbonic acid {CO8) . uvuennrcenereennnss 5.66 43.17
Chlorine (Cl)..ovieiiiianninne comensnnns .63 4.80
Total.eeuvunnn, P 512 8 | 100.00

Water collected by assistant T. C. Hopkins.
Temperature of air, 27.04° F.; of water, 52.7° F.
Total solid matter in solution, 15.00 grains per U. S. gallon.

The Silver spring.—Silver spring, near the center of section
28 (19 N., 29 W.), is one of the largest and most beautiful
. springs in the county. It emerges from the base of a small
bluﬁ' of the Boone chert in a crystal stream two or three feet
deep and from six to ten feet across. The water is used to
run a flouring mill, a distillery, and a sawmill situated a short
distance below the spring.

Frisco'spring.—Frisco spring is in 19 N., 29 W., section 33,

the southwest quarter. It has considerable reputation locally
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for its healing properties. It issues from the head of a ravine
65 feet below the top of the hill and 340 feet above White
River. The analysis of the water of the spring, given below,
is by the Geological Survey of Arkansas, Dr. Albert E. Menke,
analyst: :

Analysis of the water from Frisco spring.
Hypothetical combination.

Grains per  Per cent.

Constituents. U. s. of total

gallon. solids,
SIHEE - (BIO0). v mimms somweviemeaninis o siss 41 3.49
Chloride of soda (NaCl)....ovvuvnnennnnen .86 7.52
Chloride of potash (KCI) ...... R o 14 1.22
Carbonate of lime (CaCOg) ..vuuuvvivrnnnn. 8.77 76.66
Carbonate of iron (FeCOg)...0vuvnvrcnnnn 84 7.34
Sulphate of magnesi‘a (Mg804) vevvnrnnnnns 42 3.67
Total ivee viie iiiiiaei i 11.44 100.00

Tound

Silica (5i09) ...... Vi A e s T 41 3.58
Sodium (Na)........... Ceeeiesmsesaneaas .34 2,29
Potassium (K)........... Cerraeaeeaaes . .07 .61
Magnesium (Mg) .o.ocviinnrieiinnsnnnns .08 o
Calcium (Ca)...........c..0s sesravesnans 3.5 30.65
Iron (Fe) cusvinmasiaiyvig T 41 3.58
Sulphuric acid (SO4).svesvensnrnnnn s .34 2.97
Carbonic acid (CO3) ..ovvvenvnnnnss Ceevas 5.70 49.78
Chlotine {Cl).vmwie onvvssvessvin e .59 5.15
Totalcurnrmismnaueaeiva e 11.45 100.00

Water collected by assistant T. C. Hopkins, March 18, 1892,
Temperature of air, 38.3° F.; of water, 53.6°F.

Cross Hollow spring.—There is a large spring at Cross Hol-
low, section 31 (19 N., 29 W.), the northwest quarter, flowing
from the base of a limestone bluff belonging to the Boone
chert formation. Its basin is five or six feet across and eighteen
inches deep. The stream flowing from the spring is probably
five feet wide and six inches deep.

WELLS.

From the foregoing it will be seen that Benton county is
well watered. The numerous springs afford, as a rule, most
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excellent water for drinking and household purposes, while
-that obtained from wells is as good as is usually secured
{fom such sources. In some instances the use of well water
has been the cause of ill health, In most cases j:he mischief
could probably have been avoided by the exercise of proper
jprecaution. The site of a well should be carefully selected, and
every effort made to reduce to a minimum contamination by
surface drainage. Shallow wells should be avoided. Occasion-
ally families are found using water from wells so shallow as to
be little better than wet weather holes. This is dangerous. A
well that fills up with every rain is certainly liable to contami-
nation. The various strata through which water percolates act
as filters, and it is reasonable to believe that, other things being
equal, the water which has been the least filtered will contain
Again, the location of wells in towns is
The liability to contamina-

the most impurities.
 a matter of serious importance.
tion of the water supply in a town, it must be borne in mind,
'i;r much greater than in the country, for sooner or later the soil
For this
reason there is much greater safety in a system of waterworks,
supplied from a proper source, than in using well water. There

becomes saturated with impurities of various kinds.

“are now many wells in Bentonville which are not in a good
sanitary condition. That sickness from this cause has not been
“more widespread is due to the general healthfulness of the
country rather than to the care of the well owners. Itshould be
temembered though, that as the town grows older the chances
for corruption increase. Itis especially advised that all sources
of impurity, such as privies, barns, cowpens, and other neces-
ary outbuildings, as well as stableyards, be as far removed as
ible from the well.
f this precaution will suffice.
ot be unmindful of the fact that even rain-water may become
menace to health if the cistern be allowed to become filthy.
In a few localities it is difficult to obtain water even in wells
y or sixty feet deep. Such is the case, for instance, along
he road traversing the northern tier of sections in 19 N., 33 W,

But in many instances it is doubtful
Those who use cisterns must



CHAPTER 1IV.

THE Rocks orF Benton County.

The rocks of Benton county are included in three systems,
viz.: the Silurian, the Devonian (?), and the Carboniferous,
They are all of sedimentary origin, and are made up of cherts,
Of the limestones there
are two general classes: those containing magnesia, known as
magnesian limestones, dolomites, or dolomitic limestones; and
The

limestones, sandstones, and shales.

those composed almost entirely of carbonate of lime.

chert (flint) occurs as nodules or interstratified bands in some

of the limestones.

The sandstones also vary somewhat lithologically ; one kind,
known as saccharoidal sandstone, is so pure, clear, and white
that a fresh sample of it resembles loaf sugar; under weather-
ing influences it becomes loose in texture, and resembles gran-
ulated sugar. Ordinarily the sandstones are cemented with a
ferruginous cement, and are therefore of a reddish or yellowish
brown color. Weathering sometimes brings out on some of the
sandstones remarkable concentric iron-stained bands.

The shales of the various ages are usually dark or black,
with now and then brownish stains produced by the presence
of iron.

The various sediments contain in themselves evidence of the
conditions under which they were deposited. The limestones
must have been formed in a clear sea, free from mud, and in
which there was a profusion of animal life, especially of the
lime-secreting forms; while sandstones are shore deposits and
shales are mud deposits.

The various horizons represented in Benton county are given
in the following table in their natural order.
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The formations of Benton county.

Thickness
Formation. in feet.
VII. Batesviile sandstone ... .. 200
: VI. Fayettevilleshale,,...... 25
ferous ,.... ¥ .
Eower Carbonttero V. Wyman sandstone....... 10
U IV PBoonechert coiw ssvisiws 250
pian (N..eriennas vs. III. Eureka shale ........... 50
D:evc: @ s II. Saccharoidal sandstone .. 70
SHUrian . coovex oo { 1. Magnesian limestone ,... 230

SILURIAN ROCKS.

The rocks of Silurian age exposed in Benton county have not
_ peen correlated with formations outside of the state, nor has
enough detailed work been done on them to justify even a
provisional classification ; they are therefore distinguished by
their lithologic characters.
stones, and chert.

Magnesian limestones.—In Benton county the bulk of the
Silurian rocks below the saccharoidal sandstone is composed

They consist of limestones, sand-

of limestones containing variable quantities of magnesia. Some
;&_;-rc true dolomites*® while others contain an excess of lime and
many of them are highly siliceous. The siliceous magnesian
" limestones often have a dark leaden gray color, while the purer
ones are gray and buff colored. Both kinds occur in regular,
'.;jﬁnore or less evenly bedded layers from two inches to two feet
or more in thickness. They are very durable, outcropping in
ominent angular ledges. Sometimes layers offering greater
resistance to the erosive agents than those above and below,
'.’.Project in continuous ledges that may be followed with the eye
for several miles along some of the thinly wooded hillsides,
“The purer of the magnesian limestones have comparatively
smooth, even surfaces on their weathered exposures. At other
places the silica tends to segregate; and as the more siliceous
parts of the bed are more durable than the other parts the rock
‘weathers with an uneven, pitted surface.

The upper limit of the magnesian limestones in the White
River valley is 19 N., 29 W., section 12, possibly extending
nto 19 N., 28 W, section 7. South of this no Silurian lime-

*Pure dolomite consists of 54.35 per cent. carbonate of lime and 45.65 per cent.
carbonate of magnesia.
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stones were observed, but to the north nearly all of the Silurian
area shown on the map is of the magnesian limestones.

Exposures.—Fine exposures of the magnesian limestones
occur at the following localities: On Indian and Spider Creeks ;
in 20 N., 28 W, on the Rogers-Eureka Springs road in the
southwest part of the township; on both sides of the Rogers-
Eureka Springs road in the southeast part of the township ; on
Ford and Cedar Creeks; in Fish Trap Hollow; in 19 N, 28
W, in the northwest part of the township, on the road to Van
Winkle's mill, through sections § and 8; in the northeast part
of the same township in the valleys of Rocky Branch and
Little Clifty Creek; in 21 N., 33 W., along Butler Creek and
its tributaries,

Details—The entire thickness of the Silurian rocks at the
mouth of Indian and Spider Creeks is a little over 300 feet, of
which over 250 feet are magnesian limestone. Their thickness
as exposed in the bluff below Jennings’ Ford, in the southeast
corner of 20 N., 28 W, is at least 150 feet, of which 100 feet or
more are of the magnesian limestone division.

At Caverna, McDonald county, Missouri, a short distance
north of the state line, in 21 N.,, 31 W, section 34, near the
center of the section, the valley of Little Sugar Creek has
been eroded to a sufficient depth to expose the Silurian rocks.
Just below the mill-dam and immediately beneath the Eureka
shale magnesian limestone outcrops.

In 21 N., 33 W., Butler Creek has cut its valley through the
Boone chert and the Eureka shale into the underlying Silurian
rocks. Under a trestle just north of the depot at Sulphur
Springs two feet of compact magnesian limestone are exposed.
There is another and thicker exposure a little further north at
the northern end of a second trestle. Nearly a mile from the
depot, down Butler Creek, six feet of the same kind of rock are
exposed on the right side of the valley, near the railway
track. It is interstratified with a layer of chert (flint) nodules,
and is overlain by a thick bed of limestone.
is a slight syncline, and a little further down the valley an anti-
cline; at the exposure at the anticline, which is about a quar-

At this exposure
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a mile south of the state line, there is a bed of quartzose
ix feet thick. Above the sandstone are arenaceous
some of which have weathered brown, but on a
The quartzose

ter of
sandstone s
" limestones,
fresh surface they are of a light cream color.
'.I\a;'e."s occur again on the edge of the west fork of Butler

Creek, at the Baptist Church, near the center of‘ section 15,
where they are 75 feet below the level of the railway at the
‘Sulphur Springs depot.

~ Magnesian limestones are well shown in the valley of the
west fork of Butler Creek ; they have also been quarried by
‘the stone dam at the base of Round Top, near the line between
sections 21 and 22. South of Sulphur Springs they also ap-
pear beneath the Eureka shale along Horse Creek.
. Silurian chert.—The chert in the Silurian rocks differs in
appearance from the Boone chert of the Carboniferous so
much that where any quantity of either exists there is no dif-
'.ﬁ-{:ul'ty in deciding to which class it belongs: but, in places, the
weathered fragments on the slopes, stained with the surface
waters, so closely resemble each other that it is frequently im-
ﬁoésible to decide from single fragments whether they are
" from the Boone chert, or from some of the Silurian chert beds.
The chert of the Silurian rocks is usually harder and more
compact than that of the Boone chert formation. It also varies
in color, dark gray predominating, with concentric bands of a
j!_aisgh-ter shade in the nodules. In many places it approaches
agate in texture, being then properly an agatized chert. It
can be drilled or dressed only with great difficulty. Many
pieces are so beautifully banded, and have such fine texture,
iat if properly stained and polished they would make attractive
‘ornaments.
- It occurs mostly as irregular concretionary nodules and
sses in the dolomites and siliceous limestones, the nodules
ing from a few inches to a foot or more in diameter. In
me places the chert occurs as irregular layers interstratified
th the siliceous limestones. As a rule the more chert in the
mestone at any place, the more silica is diffused through it,
while the comparatively pure magnesian limestone is almost
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entirely free from the chert concretions. The chert occurs in
varying quantities throughout the entire Silurian area shown
on the accompanying map of Benton county, excepting ip
that part of it south of 19 N., 29 W, section 12, where sac-
charoidal sandstone is the only Silurian rock exposed.

The saccharoidal sandstone.*—The uppermost bed of Si-
lurian age in the White River region is a white, saccharoidal
sandstone, which is commonly massive, but occasionally lami-
nated in its upper part and brecciated at the bottom. It varies
greatly in thickness, in some places being almost, if not en-
tirely, wanting, while in others it is not less than 60 or 70
feet thick, Its greatest thickness is in the southern part of the
area, the bed thinning out irregularly toward the north.

Exposures.—The following is a list of localities in Benton
county where the saccharoidal sandstone occurs: in 19 N,,
27 W, on the east fork of Little Clifty Creek in section 17;
in 20 N., 27 W., section 5; in 18 N, 28 W., sections 7 and 18;
in 19 N., 28 W, in the northeast part, south of White River,
and on the west fork of Little Clifty Creek, in sections 14, 22,
and 23;in 20 N., 28 W., on Cedar and Ford Creeks, in the
bluff down-stream from Jennings’ Ford; in 18 N., 29 W., in sec-
tion 3, on the south side of White River, in sections 12, 13, and
24; in 19 N., 29 W, at the ferry in section 23, at the ford in
section 34; in 20 N., 29 W, section 33, the southeast quarter,
on the east side of the Rogers-Eureka Springs road.

Local details.—In the southern part of 19 N., 28 and 29 W,
and in 18 N., 28 and 29 W., the saccharoidal sandstone is ex-
posed in a series of gentle anticlines along the banks of White
River. In the southernmost one of these anticlines, that in 18
N., 28 W,, sections 7 and 18, and in 18 N., 2g W, sections 12,
13, and 24, is the largest exposure of the sandstone, both in
area and thickness,

*The saccharoidal sandstone here described appears to be one of several very
similar sandstones in the Silurian. The others occur at a greater depth—that is,
below some of the limestones. For example, a saccharoidal sandstone outcrops
on the road down Butler Creek a short distance north of the Arkansas line, but itis
50 or 60 feet below the Eureka shale—F. W. Simonds.
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The finest vertical exposure is in the bluff on the west bank‘ of
hite River, southwest of Mr. Ellis’ farm, 18 N’., 29 W:, section
.whgre the rock is exposed close to the wate.r s e.dge: in 4 mas-
e, perpendicular ledge sixty or seventy feet in thickt‘lt‘ss‘. The
~dstone dips beneath the water level near the half-mile line o
-5afl_d§tost side of section 24, below which it again rises, attain-
;ng.;::maximum thickness in the south part of sec.tion 13. On
'iﬁc east side of the river there is a small sxposu.llre in the north-
west quarter of section 24 (18 N., 29 W.), .and in the southeast
quarter of section 13, in the same township, a l’arger areal C"Xv
L 'ﬁasure which, being on the inside of the curve, is covered with
:"iver drift. At the confluence of White River anfl War Eagle
Creek no saccharoidal sandstone is exposed, as it is b.eneath
he water-level on the east side and concealed by alluvium on
the west. However, a half mile from the river in 18 N, 28 W.,
:ﬁéction 18, the west side, and the southwest quarter of sect‘wn
2, and in 18 N., 29 W., the south part of section 12, there is a
. énge areal exposure, continuous with that in t.he bluff on the
~ south side of section 13. In 18 N., 28 W., section 18, the west
‘ %ﬁfﬂe, south of the wagon road, the outcrop of sandstcfne covErS
an irregular, nearly flat area of several acres which 1s en.tlrely
re in some places, and in others covered with a thin soil.
f[‘he area in 18 N., 29 W, between the middle of the south
ide of section 12 and the ravine in the south half of section 3
not traversed, but the topography indicates an outcrop of
_n_ds‘tone along the base of the river hills between these .two
] oints, though probably more or less concealed by the river
. osit on the one side and the chert debris on the other. On
e south side of the river in section 3 the sandstone outcrops
' a low bluff along the water’s edge, and in places it extends
back from the river 100 yards or more in a low, irregular flat.
Between the south part of section 3 and the east part of
ion 12 (19 N., 29 W.), the saccharoidal sandstone does not
crop at any great height above the river, while in some
s it dips entirely beneath the water-level. A thickness
X to ten feet is exposed immediately above the ford in 19
.y 20 W., section 34, the southwest quarter. At the ferry in
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section 25, the northeast quarter, a half mile south of Key post-
office, a bed from ten to twenty feet thick is exposed.

Down White River from 19 N., 29 W., section 11, the Sily-
rian rocks cover a much larger area than they do up-stream,
but, owing to the thinning of the bed, the saccharoidal sand-
In a few places the marked
local changes in the thickness of this bed suggest an uncon-
formity between it and the underlying rocks, or at least that
the sandstone was deposited on a very uneven surface. Such
a sandstone prominence occurs in 20 N., 29 W., section 35,
the southeast quarter, on the east side of the Rogers-Eureka
Springs road, 300 yards north of the big spring. Other simi-
lar ones occur on the south side of White River in the north-
east part of 19 N,, 28 W,

On Ford and Cedar Creeks in 20 N, 28 W,, the saccharoidal
sandstone forms a layer from two to ten feet thick, but in many
places it is entirely concealed. The thickest exposure at its
northern limit is at the little water-mill in section 14, the south-

stone outcrop is not so marked.

west quarter, where it outcrops as a steep ledge in the bottom
of the valley, forming a waterfall in the creek.

On the west fork of Little Clifty Creek in 19 N., 28 W,,
sections 22, 23, and the south part of 14, it outcrops in the
bottom of the creek. The exposure nearest the head of the
creek is crossed by the wagon road less than half a mile below
Van Winkle's mill. In the east part of section 14 and in sec-
tions 13 and 12 (19 N., 28 W.) it occurs near the tops of the
hills in occasional outcrops from three to ten feet thick. There
are similar exposures on the east prong of Little Clifty Creek,
the upper limit being at the fault in 19 N, 27 W, section 17,
the southeast quarter. It outcrops in a massive ledge in 20 N.,
27 W., section 3.

On Spider and Indian Creeks in 20 and 21 N, 27 and 28
W., an occasional boulder or thin ledge of the saccharoidal
sandstone appears just underneath the black Eureka shale.

THE EUREKA SHALE (DEVONIAN ?).

Position and character.—The Eureka shale is the name given
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he State Geologist to a bed of black shale immediately
ow, or at the base of the Boone chert. As yet some uncer-
nty exists as to whether it belongs to the Devonian or to the
poniferous system.”

Tt is a black, bituminous, arglllaceous and often very pyritif-
us shale varying in thickness from five to fifty feet.
Exposures.—Outcrops of the Eureka shale are common
ng the valley of White River for almost its eatire course
éugh Benton county. The following localities may, how-
be specially mentioned : in 19 N., 27 W, along the road
Big Clifty Creek to Rocky Branch, in section 6; in 20
., 27 W., in section 7, on the road from Garfield to Eureka
rings, and in section 2g; in 18 N., 28 W, along the banks
War Eagle Creek, in sections 3,9, and 10; in 19 N., 28 W.
on 1, and on Little Clifty Creek, below Van Winkle’s mill,
ction 22; in 20 N, 28 W, near the head of Ford Creek,
ections 14 and 23, at the head of Fish Trap Hollow, near
post-office, in section 25, on the road from Jennings’
rd to Poor Mountain, in section 26, and on the Rogers-
ka Springs road, in section 28; in 18 N., 29 W,, in the
thern part of section 3, and in sections 13 and 24; in Ig
29 W, rear the center of section 13, in sections 33 and
and on the Rogers-Van Winkle mill road in section 24,
Key post-office; in 20 N., 31 W, the northwest corner,
» valley of Little Sugar Creek; in 21 N., 31 W., along the
y of Little Sugar Creek; in 17 N., 32 W, near the mouth
sage Creek, in section 4, on Chambers’ Spring Branch,
on 7; in 21 N,, 32 W, at Seiler’s Spring in section 30,
rtheast quarter; in 17 N., 33 W., the southwest part,
he Illinois River; in 19 N., 33 W,, in the valley of the
in 21 N,
«» along Butler Creek and its tributaries; near the state

Fork of Spavinaw Creek, northeast of Decatur;

over a hundred feet above the creek.
al details.—One of the thickest outcrops of the Eureka
n 18 N., 29 W., section 13, on the west side of White

t-note in the Annual Report of the Geological Survey of Arkansas for 1888,
p. 26,
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River, south of the Rogers-Pine Creek road. In many places
even where it occurs in a bed many feet in thickness it is not ex-
posed, owing to the fact that it decomposes quite rapidly, and
to its position bencath the durable chert. The decomposed
shale is often carried away by the surface waters, leaving the
beds above it as overhanging cliffs of limestone and chert,
These in time break down, concealing the shale under the talus,
However, where the force of the water is sufficient to carry
away this talus, as on the outside of curves along watercourses,
the shale is exposed at the base of a perpendicular bluff,
Good examples of this are the bluffs in 18 N., 20 W., sections

13 and 24; and 19 N., 29 W,, sections 33 and 34. Larger areal

exposures appear when the formation is at or near the top of
a hill with but little overlying rock to conceal it. The most
notable examples of this kind are in 20 N, 28 W., section 26,
on the wagon road from Jennings’ Ford to Poor Mountain ; in

19 N., 28 W, section 1; and in 19 N., 27 W, section 6, on the

wagon road from Big Clifty Creek to Rocky Branch, where the
road follows the Eureka shale outcrop for more than a mile,

Among the many exposures in the eastern part of the
county mention may be made of the following: in 19 N, 29
W., section 24, it appears on the wagon road from Rogers to
the Van Winkle mill on the north side of the little branch 200
yards south of Key post-office ; also near the center of section
13, west of the wagon road in the ravine leading from Ozark
school-house.

In 20 N., 28 W., it is exposed in section 23, on the hill at
the head of Fish Trap Hollow; in section 28, west of Ford

Creek on the road from Rogers to Eureka Springs; and in sec-

tion 25, on the same road, about three quarters of a mile
northeast of Larue post-office.

Tt also appears in 18 N., 29 W, section 3, the south part, on:
the east side of the ravine; in sections 12 and 13, on the road
from Rogers, to the mouth of War Eagle Creek. It appears.in
18 N., 28 W., sections 3, 9, and 10, along the banks of War

Eagle Creek.

West of the St. Louis and San Francisco Railway in the re-
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Jn drained by the tributaries of the Arkansas River, the Eu-
. shale is exposed in the valley of Little Sugar Creek two
d a Ealf or three miles from Bentonville. The creek at this
i 'f, 20 N., 31 W, section 12, the northeast quarter, is about
o feet pbelow Bentonville. The shale outcrops beneath the
jone chert above the road on the left bank, 25 or 30 feet
ve the waier. The outcrops now continue along the creek
a5 far as Caverna, McDonald county, Missouri.

’The following localities occur along Little Sugar Creek: in
' N., 31 W,, probably in section 33, the shale on the left bank
creek is in contact with the lowest beds of the Boone
-and limestone formation, which here forms a low bluff;
little farther down the stream, in section 26, the south half,
shale appears on the right bank of the stream; at Mr.
arrico’s place, near the center of section 26 (21 N., 31 W),
Eureka shale is cut in a well; it was noticed still farther
n the creek, probably in section 22; on the state line it
pccurs in a well nine feet below the surface ; near the mill at Ca-
rna there is a good exposure, overlying the magnesian lime-
ones. Based upon the elevation observed at Caverna, the
ickness of the shale at the railway cut in section 22 is
50 feet—probably its maximum thickness.

he next streams in Benton county, west of Little Sugar
, which cut through the Boone chert and expose the
erlying rocks are Butler Creek and its tributaries. The
a shale is exposed on the road from Bentonville to Sul-
Springs (zia Dickson post-office) in 21 N., 32 W, section
the northeast quarter, at Mr. Seiler’s spring-house on the
side of thevalley. It outcrops immediately beneath the
and limestone, about 280 feet below Bentonville.

21 N, 33 W, section 24, the southeast quarter of the
hwest quarter, at Mr. Lewis’ place, eighteen feet of shale
tin a well. Just north of Sulphur Springs the shale is
ed on the hillside 40 or 50 feet above the town, its frag-
.~ being scattered down the slope over an interval of
40 feet. From examinations made elsewhere in this
y it appears that this shale has a thickness of from 30
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to 35 feet. Just south of the town there are good exposures,
especially along the old Chalk Valley or Nebo road, which
passes up the right side of the valley of Horse Creek. In
section 26 the magnesian limestones with their concentrically
banded flint nodules appear below the shale, while above it
The thickness of the

It also outcrops in

are the limestones of the Boone chert.
shale bed is here from 30 to 35 feet.
section 23, along the Sulphur Springs-Nebo road, and is re-
ported on the Cary land in section 30.

Below (north of) Sulphur Springs, near the state line, the
shale outcrop is fully 100 feet above the railway track, and
above it is a heavy limestone bluff. Across the valley of But-
ler Creek and almost west of the last named locality, on the
road to Crump post-office, probably in the east half of section
16 and the west half of section 15, the shale ontcrops beneath
a limestone ledge. The summit of Round Top, in section 22,
the northwest quarter, is capped with the lower beds of lime-
stone belonging to the Boone chert formation ; the shale un-
derlies this limestone.

It was expected that the Eureka shale and probably the under-
lying magnesian limestones would appear in the other valleys.
in the northwestern and western part of the county, but from
Butler Creek to the valley of the Illinois River in the south-
western part of the county no outcrops have been found, ex-
cepting those on Spavinaw Creek and on the Dry Fork of the
same. It has been reported as underlying the limestone bluff
just above the ford of the ““line road” in 19 N., 34 W, section
10, but an examination of the base of that cliff failed to show
it. It may possibly be exposed at this point, however, at
times of very low water. Farther up-stream in section I, the
northwest quarter, it does appear.
rises in a gentle undulation and overhangs the exposed shale,
which has yielded more rapidly to eroding agencies. It occurs
along the banks of the creek for half a mile.

The overlying limestone

Northeast of Decatur, in the valley of the Dry Fork of

Spavinaw, half a mile above the crossing of the road to Nebo,
the black shale again appears beneath the limestone bluff.
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These are the only exposures noted in the region between But-
jer Creek and the Illinois River. In themselves they are in-
significant, yet they serve to indicate the base of that very
widespread and important formation, the Boone chert. Possi-
bly there are other outcrops, but if they exist at all they must
pe small.

In 17 N., 32 W, section 4, the northwest portion, near the
mouth of Osage Creek, large fragments of the black shale
were found in the bed of the stream. A short distance up-
stream the Eureka shale is exposed in the creek bank. The
jointing at this locality is distinctly shown and the dip of the
rocks seems to be southeast. Farther up the creek, in 18 N., 32
W.,section 33, the west half, at the ford of the Springtown-Rob-
inson road, the shale occurs in the right bank, and along the
stream for a short distance above this point, Down-stream it
is undoubtedly continuous with the exposure at the ford.

At Mark Schuck’s spring in 17 N,, 32 W,, section 7, near
Chambers’ spring branch, there is an exposure of black shale
three or four feet thick. Continuing down the Illinois River
there are no more outcrops until about a quarter of a mile be-
low Fisher’s Ford, in 17 N., 33 W, near the line between sec-
‘tions 28 and 29, where in a ravine twelve to fifteen feet of typical
shale appear just below the lowest layers of the Boone chert
formation. There is another exposure at O’Brien’s spring, in
the southwest corner of Benton county, 200 yards above the
27th mile-post on the Arkansas-Cherokee line.
is believed to be a continuation of that below Fisher’s Ford.

This outcrop

~ The same difficulty exists here in tracing the shale outcrop as
‘has been repeatedly noticed elsewhere, viz.: the complete cov-
~ering of the shale with fragments from the overlying chert.



CHAPTER V.

Rocks orF BentoN County— Continued.

THE BOONE CHERT AND LIMESTONE,

Distribution.—The Boone chert with its accompanying lime-
stone is the most conspicuous formation in Benton county,
having both a greater areal distribution and a greater thick-
ness than any other formation. It forms the great plateau or
peneplain north of the Boston Mountains, which in places is
cut through to the Silurian rocks, while above it rise a few
isolated, island-like masses, remnants of higher formations.
These outliers of higher formations for the most part are in the
northeastern portion of the county, and mainly in the region
which is most deeply eroded. In the southwestern part of the
county, southwest of Robinson, are other masses, which are
outliers of the Wedington Mountains, of Washington county.
There is another small area just north of Siloam Springs, in
which higher formations appear, but with no marked topo-
graphic effect.

For convenience the entire formation is divided as follows :

I. Limestone above the chert proper.

II. Limestone and chert interstratified.

ITI. Limestone beneath the chert proper.

The limestone above the chert—The limestone overlying the
chert proper is not a heavy bed in Benton county, probably
never exceeding forty feet in thickness, and generally being
much less. Its exact thickness is difficult to determine, owing
to the partings between it and the underlying chert, and also
between it and the overlying sandstone, being in nearly all
cases concealed by debris. It outcrops in rounded boulders
or prominences through the soil around the border of the
Batesville sandstone areas. It is strongly charged with bitu-
men, and gives off a fetid odor when struck with the hammer
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When freshly broken it has a dark gray color, but when long
exposed it changes to a light gray. Furthermore, it is coarsely
crystalline, slightly fossiliferous, homogeneous in texture,
very tenacious, has a conchoidal fracture, and rarely presents
sharp edges on weathered exposures.

Unless concealed by debris it outcrops around the borders of
the Batesville sandstone areas, being most abundant where the
Fayetteville shale is entirely absent. The outcrop is prominent
on the wagon road from Herd post-office to Spider Creek in
21 N., 28 W., section 14, the south part, and in section 24, the
east part; on Blansett Mountain at Garfield; on the wagon
road southeast of Garfield in section 33 ; also, around the base
of the low sandstone hills west of Garfield; in 20 N,, 28 W,
section 14, on Poor Mountain; and on the Rock House road,
in 19 N., 27 W., sections 29 and 32. In the last exposure the
limestone is from 30 to 40 feet thick with considerable areal
extent. Again, in the Pea Ridge region at the base of Big
Mountain, near Elk Horn Tavern, the upper layers of lime-
stone are overlain by the Wyman sandstone.

That portion of the formation exposed along Flint Creek,
near the state line, is evidently near the top of the chert bed,
as there is quite an area of Fayetteville shale just south of it.
As this shale is somewhat above Siloam Springs that place
seems to be situated near the top of the Boone chert forma-
tion. ]

The interstratified limestone and cheri.—The chert is some-
what variegated in color; yellowish brown is the prevailing
tint, but gray, white, green, black, and drab are also found. It
occurs usually in slightly irregular layers from two to six
inches thick, weathering into angular fragments varying from
a few ounces to several pounds in weight. It is rarely seen in
place except in cliffs along the watercourses, or in well-open-
ings, but the slopes and level areas are always covered with
the loose fragments. In a few places these fragments have
been cemented into a breccia by a carbonate of iron, lime, or
other cement, and are known locally as * made rock.”

The limestone in the chert proper is not a persistent, clearly
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defined bed, but consists of large quantities of limestone very
irregularly distributed through the chert. In some places the
limestone contains so much diffused silica that it is difficult to
determine whether it should be classified as chert or as lime-
stone, In other places the limestone is in quite irregular sheets
intercalated in the layers of chert, while in still others it occurs
in lenticular masses of varying sizes. Again, the chert may
occur as lenticular masses in the limestone; while on the con-
trary the limestone may occur for miles in more or less heavy
beds almost free from chert and comparatively pure. The
lime quarries at Rogers and Garfield are in such beds. Unless
it be on a perpendicular bluff or very steep slope, it is ex-
tremely difficult to ascertain even approximately how much
limestone proportionately occurs in the strata at a given place,
owing to the fragmentary chert covering the surface. Fre-
quently what appears to be a large chert area will on examina-
tion prove to be a limestone area covered with chert frag-
ments. From all the data that could be obtained in a study
of the Boone chert area in Boone county, it seems that there
is considerably more chert than limestone in this formation.
Comparatively speaking, the thickness of the cherty division
far exceeds that of any one of the other divisions, and it con-
stitutes the great bulk of the Boone chert formation, while
chert fragments are more or less abundant throughout the area
of that formation.

The Osage Prairie region west of Rogers and south of Ben-
tonville seems to be underlain by the middle division; while
the same is true of Beatie Prairie in the northwestern part of
the county.

Other exposures of limestone, noted in the Pea Ridge re-
gion, are given without reference to their precise position in
the formation. The road from Bentonville to the ridge in 20
N., 30 W, descends a long, steep, cherty hill to the first ford of
Little Sugar Creek, probably in section 15. This ford is more
than 200 feet below Bentonville and consequently is well down
in the formation. Limestone is also exposed at Mr. Maxwell’s,
in section 12, the southwest quarter, where the road leaves the
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creek and passes up a large ravine in which limestone out-
crops and fragmentary chert occurs. The point on the east
line of section 1 where the road turns north to Pea Ridge is
250 feet higher than the creek at Maxwell's, showing the
Boone chert to be more than 250 feet in thickness.

Otter Creek flows from the neighborhood of Pea Ridge
post-office nearly due north, approximately following the line
between ranges 29 and 30 W. There is limestone as well as
the usual chert debris exposed in the ravine through which it
flows, as for example, at Morrison’s Spring in 21 N., 30 W,,
section 25, the southeast quarter. Limestone also outcrops
along the road leading north from Elk Horn Tavern.

At the ford on Spavinaw Creek above Patton's mill in 20 N,
32 W,, section 22, and again just below the mill, limestone ap-
pears in the bank of the stream. A mile below the mill the
road to Nebo turns to the north and ascends a steep ravine in
which the limestone is exposed. The ascent from the creek
to the general level of the country must be at least 130 feet.
At Nebo, which lies in the valley of a little stream, slightly
below this level, there is an abundance of chert.

On the Decatur road just north of Springtown is an outcrop
of limestone, some layers of which contain remarkable quanti-
ties of crinoid stems and discs, in places the layers being
composed entirely of them. They vary in diameter from a
quarter of an inch to three eighths of an inch, and usually
stand out in relief on a weathered surface. These discs are
cemented together with calcareous matter, and the interstices
are filled with fragments. Some of these layers decompose
very rapidly and in the grayish debris thus formed are thou-
sands of discs completely free from the matrix. Limestone
also outcrops along the Siloam Springs road on the bank of
the creek immediately west of Springtown. It is quite con-
spicuous on account of its light color, sometimes being nearly
white. Of course where the limestone is the lowest rock ex-
posed, as it is in most of the cases mentioned above, there is
the possibility of mistaking the rock of the lowest division for
the limestone in the chert. This is most liable to happen
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when the rock is at some distance from Eureka shale ex-
posures.

On the left bank of the Illinois River above Robinson are
some high bluffs of chert and limestone ; there are also nu-
merous outcrops on the tributaries of Osage Creek. These
outcrops are not, as a rule, so conspicuous as where the denu-
dation has been greater and the valleys deeply eroded. The
disintegration of the chert layers in the many localities drained
by these streams has given rise to great quantities of cherty
debris, which literally covers the surface wherever the slope
is sufficient for the rain to wash out the soil and other lighter
products of rock decomposition.

Below the ford of Spavinaw Creek in 19 N., 34 W., section
10, on the Arkansas-Cherokee line, there is a prominent bluff,
190 feet high, known as the Red Bluff on account of the red-
dish brown stains near the top. The lower layers of chert in
this bluff are white and light gray. There is a similar bluff
above the ford on the right side of the stream in section 2.

Limestone at the base of the chert.—The limestone at the
base of the chert in Benton county is the equivalent of the
St. Joe marble* in the region further east. In the eastern
part of Benton county it is a persistent bed from 15 to 25 feet
thick, resting upon the Eureka shale and graduating into the
overlying chert., Its color varies from a dark, rusty gray
through all intervening shades to a reddish brown or chocolate
As seen on the weathered exposures it is mostly
In a few places it is firm

color.
lumpy, shelly, and full of seams.
enough on the surface to make a fairly good building stone
for rough work ; and small pieces of ornamental marble may
be obtained from it in some localities. The quality doubtless
improves toward the interior of the bed.

Its distribution may be traced on the map by the outcrop
of the Eureka shale which immediately underlies it. In many
places it is concealed by the chert debris, but wherever the
horizon is exposed, the limestone occurs, the chert itself in no

#For full description of the St. Joe marble see Annual Report of the Geological
Survey of Arkansas for 1890, Vol. IV.
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instance being in direct contact with the shale. In most of the
exposures the limestone occurs in perpendicular bluffs, due
partly to its position immediately above the Eureka shale, which
decaying rapidly, causes the overhanging limestone to break
down, and thus leaves the walls perpendicular or overhanging.
In the northern part of Benton county this stone is brighter
colored, more homogeneous and more durable than in the
southern part. In 18 N., 28,and 29 W., it is gray in color and
lumpy and crumbling in texture.
19 N., 29 W,, sections 33 and 34, in the high bluff on the north

West of the wagon road in

side of White River, it occurs in a continuous ledge at the
base of the chert, and just above the black shale. Other promi-
nent exposures in this township are on the lower course of
Silver Spring Creek, south and southeast of Mr. Priest’s mill,
and in the lower part of Esculapia Hollow, at and below the
big spring in section 23. On the lower course of Prairie
Creek, in the northeast part of the same township, and in the
southeast part of 20 N., 29 W,, the limestone forms perpen-
dicular, and in places overhanging ledges, on the north side
the ledges being close to the creek; but on the south side they
swing nearly a mile and a half south of it and bound the little
prairie in sections 1 and 2 (19 N., 29 W.), with a prominent
wall, nearly all of which is visible from the wagon road on the
north side of the creek.

The limestone forms a prominent ledge the greater part of
the way on both sides of the river valley below Prairie Creek.
The most prominent exposures on the south or east side of
the river are in 19 N., 28 W, sections 9 and 8; on the West
. Fork of Little Clifty Creek below the Van Winkle mill, in sec-
tion 22; on the East Fork of Little Clifty Creek, in 19 N., 27
W., section 17; on the hill between Big Clifty Creek and
White River, in sections 4, 5,and 6 of the same township; and
on the hill opposite, in the big bend of the river. On the north-
west side of the river the most prominent exposures are in
20 N, 28 W., section 32, on Pulham’s Branch; on the upper
courses of Ford and Cedar Creeks, in sections 14, 22, and 23 of
the same township; in sections 25 and 26, on the road from
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Jennings' Ford, on White River, to Poor Mountain; on the
Eureka Springs-Rogers road, in 19 N., 28 W,, section I; and
on the hills bordering Indian and Spider Creeks, in the north-
eastern part of the county.

Along the valley of Little Sugar Creek from 20 N., 31 W,
section 12, to the Missouri border, the lowermost division of
the limestone is exposed immediately above the Eureka shale.
Persistent and conspicuous limestone bluffs occur all along this
valley, and as elsewhere in North Arkansas, they constitute
well-marked topographic features, The occurrence of these
bluffs in this valley is so continuous that it is scarcely neces-
sary to give detailed examples, yet one or two may not be out
of place. In 20 N,, 31 W, probably in section I, the west half,
there is a high and picturesque bluff, which ascends far above
the shale into the middle division of the Boone chert.
farther down the creek, at Mr. Carrico’s, in 29 N, 390 W, section
26, near the centre, there is a fine exposure of limestone with a
perpendicular face 25 to 30 feet in height. The close proximity
of the FEureka shale is here shown by its occurrence in a well.

Continuing across the northern part of the county, the lower
layers of the limestone are encountered in the valley of Seiler’s
Branch of Butler Creek, at Mr. Seiler’s spring, in 21 N, 32 W.,
section 30. Well up the sides of the valley of Butler Creek
limestone outcrops above the Eureka shale are of common oc-
currence. A quarry has been opened in the limestone 100 feet
above the town of Sulphur Springs, where the rock is rather
thin-bedded, and at the top of the bluff quite flaggy. Further
down Butler Creek, on the right side of the valley, above the
shale, is a bluff of limestone from 25 to 30 feet thick. About
a mile west of this, on the opposite side of the valley, which
is here widened by the entrance of the West Fork, the lower-
most layers of the limestone are again exposed, resting upon
the shale. This exposure is in section 15, about 125 feet above
the ford, near the Baptist church.

South of Sulphur Springs the lower strata of the Boone
chert formation are well shown in the bluff above the Eureka
shale, skirting the valley of Horse Creek, on the east side of

Again,
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and above the old Chalk Valley or Nebo road. Here the lower
Jayers of the limestone are from three to ten inches thick and
recede to the bluff, which is fifteen or twenty feet high and com-
f layers from three to six inches thick, occasionally

posed ©
ten inches. The summit of Round Mountain,

reaching eight or
* two and a half miles northwest of Sulphur Springs, is also
cappEd with limestone, resting upon the Eureka shale.

The base of the limestone is exposed on Spavinaw Creek, at
and near the Eurcka shale exposures heretofore mentioned in
19 N, 34 W., the northeastern part. From this outcrop, both
up and down the stream, there are prominent limestone ex-
posures, which may belong to the lower division, because of the
pre.domiuance of the limestone, whereas in the middle division
the chert usually prevails. There are limestone ledges along
the road leading to Keith’s Ford, in 20 N., 34 W., section 36,
the south half. Down-stream from the shale outcrop, the bot-
tom of the high bluff in 19 N, 34 W, section 2, is probably
qear the base of the formation; so also is the bluff just above
the ford on the “line road,” in section 10.* At the exposure
" in section 10 a perpendicular cliff rises 25 or 30 feet above the
water. The layers at the bottom are flaggy and thin, and the
creek has washed beneath, but five or six feet from the water
the layers become somewhat thicker, one layer being ten or
twelve inches thick; still higher the layers become thinner.

In the Tllinois River valley, in the extreme southwestern cor-
‘ner of the county, at the O’Brien spring, near the twenty-sev-
enth mile-post, on the Arkansas-Cherokee border, is a low bluff
of limestone, immediately overlying the Eureka shale. The
lower layers of this exposure are very thin. Farther up the
stream at a point 150 to 200 yards below Fisher's Ford,
there are low falls, caused by the river’s flowing over the edge
“of a limestone stratum. Although not exposed, it is quite
probable that the Eureka shale extends to this obstruction.
At Mr. Daniels’ place, in 17 N., 33 W., the northwestern por-
tion, just below the mouth of Chambers’ spring branch, a lime-

*It is reported that shale has been seen beneath this bluff at a time of very low
‘water in the creek. It was not visible when observations were made by this Survey.
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stone bluff rises perpendicularly from the water on the right
bank of the river. The limestone again appears at the water’s
edge, and for some feet above it, along the right bank of the
river, between the ford on the road to Robinson, in 17 N., 32
W., and the mouth of Osage Creek in the same township.
Both of these exposures are at or near the bottom of the Boone
chert formation.

Caves and sink-holes.—As might be expected from the pres-
ence of the Boone chert and limestone, there are numerous
caves in Benton county, the following being the most important:

About a mile east of Electric Springs, that is, two miles
from Rogers, on the right bank of Prairie Creek, is a cave in
the limestone, known as Diamond Cave, which may be entered
in a boat for one hundred and fifty or two hundred yards before
navigation becomes difficult on account of the lowness of the

roof. ‘The cavern seems

—— 7 17 _1__ | 1 to have been formed
= IE —)._/J'Q:_ T .

I W ‘_‘—\ +— 1 —  along theline of a great
- —/ | —:' B crack which appears
1y e N overhead in the center

of the arch. A cross-
section of the cave is
shown in the accompa-
nying cut. It will be
— " noticed that there isa
' ' projecting shelf about

BT R i two feet above the
Fig. 1. —Section across Diamond Cave, Benfon county. yyater.

A quarter of a mile southwest of Logan, in 18 N., 32 W,,
section 33, the northeast quarter, is a limestone bluff beneath
which is a cave from which issues a large branch. There is a
sink-hole a hundred yards above the mouth of the cave, in
which is reported a lake of great extent.

Sink-holes occur at many places throughout Benton county,
but always in the Boone chert and limestone area. Some of
them are connected with caves of considerable size while others

" are the surface openings of underground watercourses.

CHAPTER VL

Rocgks orF Bexton CouNty— Concluded.

THE WYMAN SANDSTONE.

Position.—In the report on the geology of Washington
county* the position of the Wyman sandstone is thus defined :
« The Wyman sandstone in many localities separates the Boone
chert and its accompanying limestone from the Fayetteville
shale. * * * It frequently forms a layer from two to three
feet thick, interpolated just beneath the uppermost layers of
the limestone.” In that county the maximum thickness of the
sandstone does not exceed nine feet, while its usual thickness
is about three feet. Having been encountered there in widely
separated localities the opinion was advanced that this rock
was of considerable persistence ; yet it is so thin that ils ex-
tent is, in a great measure, undetermined. In extending the
observations of the Survey into Benton county it was ex-
pected therefore, that further light would be thrown upon the
distribution of this formation, and as was anticipated, it ap-
pears in several localities, but in some instances in places so
widely separated that its distribution is shown to be much
greater than the results heretofore obtained indicate.
Exposures.—Back of Elk Horn Tavern, at the foot of the
ascent of Big Mountain in the Pea Ridge region, there are
several feet of sandstone beneath the Fayetteville shale. Mr.
J. C. Cox says there are eighteen inches of shale between this
sandstone and the Boone chert formation. A mile or more to
- the west, at the north base of Little Mountain, more than two
feet of sandstone are exposed, resting directly on the limestone
of the Boone chert formation and overlain by the Fayetteville
shale. Its presence in these mountains leads to the belief that

- *Annual Report of the Geological Survey of Arkansas for 1888, Vol IV., p. 38.
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it probably forms a part of the other isolated sandstone-capped
elevations in this region.

North of Siloam Springs in 18 N., 33 W, section 31, the
Wyman sandstone rests upon the Boone chert formation and
is overlain by a black shale; its occurrence at this place was
unexpected, and its limits have not yet been determined. It
probably covers a large part of the northwest quarter of sec-
tion 31 and extends northward into section 30, the southwest
quarter, eastward into the east half of section 31, and west-
ward into 18 N., 34 W., sections 25 and 36. The presence of
this sandstone area is not only indicated by the character of
the soil and fragments, but by the more substantial evidence
afforded by the opening of temporary quarries, as, for example,
that in 18 N., 33 W, a quarter of a mile east of the center of
section 31, and that on the north side of the railroad in sec-
tion 30, the southwest quarter. Not only does the strati-
oraphic position of these exposures conform to that of the
Wyman sandstone, but the peculiar lithologic characters of the
rock are also shown.

Farther north, on the road from Siloam Springs to Cherokee
City at the beginning of the descent into the valley of Flint
Creek, the strata are disturbed, and the road is here cut
through sandstone, which shows a thickness of about ten feet,
is thin layered and somewhat shaly. This is probably in 18
N., 34 W., section 23, not far from the Cherokee line.

In 20 N., 31 W, section 34, the northeast quarter, near the
east line of the section, an arenaceous limestone in the road
resembles the contact of the Wyman sandstone and the Boone
chert. About the middle of this quarter section is a small
amount of sandstone, immediately overlain by limestone, the
sandstone becoming very shaly as it approaches the limestone.
There are, however, but a few feet of limestone, and this is
followed above by shaly, arenaceous layers. Near the line be-
tween the northeast and northwest quarters of this same sec-
tion, the road passes over sandstone dipping to the southwest,
then crosses a stream and ascends the bank, where there is an

arenaceous deposit overlain by limestone. The occurrence of
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shale at J. M. Woods’ in the northwest quarter of the north-
west quarter of the section leads to the conclusion that the
sandy deposits at a lower level must be those of the Wyman
sandstone, Fragments of sandstone in section 35, the north-
west quarter, seem to indicate its presence in that locality.
Sandstone also occurs at Bentonville. There can be but
little doubt that this town is situated on the very top of the
great chert and limestone formation, and, while there are no
exposures of the Fayetteville shale in the immediate vicinity
upon which to base stratigraphic evidence, the general charac-
ter of the sandstone and its relation to the chert and limestone
beds confirm the belief that the Wyman sandstone again ap-
pears here. On the west line of the corporation a quarry has
been opened, presenting a face with a maximum thickness of
about twelve feet, with an interpolation of two feet of lime-
stone. The deeper layers are of heavy arenaceous calcareous
flagging from three to six inches thick. Again, a quarter of
a mile west of Bentonville, sandstone is exposed in the Mays-
ville road.

In the vicinity of the corporation line in the eastern part of
the town, sandstone having the peculiar tint of the Wyman
sandstone appears in the road. The area of this sandstone
has not been determined with accuracy. It is believed, how-
- ever, that the necessary data could be obtained by the study
of well sections.

In 21 N,, 33 W, section 32, the northwest quarter, a quarry
has been opened in which six feet of rock are exposed, of which
- about four feet are arenaceous shale and two feet thin sand_
stone layers believed to be the Wyman sandstone. The latter
are very useful, as the stone breaks regularly and evenly along
the lines of lamination. When first quarried it is soft, but it
hardens upon exposure. In thisinstance the sandstone is so cov-
ered that neither the stratigraphical relations, except that it is
in close proximity to the chert, nor its extent has been deter-
‘mined. If this is not the Wyman sandstone there must be in
the great chert formation a sandstone strikingly resembling it,

E_S-,uc}‘tgmwever, has not been noted farther to the east in the
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region of White River, where the Boone chert has been studied,
nor, indeed, in the sections exposed along the watercourses
in the northern and western portions of the county. Never-
theless, such may be the case, as the following would seem
to indicate. Nine and a half miles southeast of the quarry
mentioned above, at the town of Decatur in 19 N, 33 W, sec-
tion 11, the southeast quarter, Mr. R. J. Mathis in excavating
a well at the depth of twelve feet encountered four feet of
sandstone resting on chert. Sandstone also outcrops in the
road in the northwest quarter of the northeast quarter of the
same section. Both localities are scarcely more than a mile
from the outcrop of Eureka shale in the Dry Fork of Spavi-
naw Creek and are not at a sufficient elevation to allow the
entire thickness of the chert formation to intervene. But the
shale is brought to view by a disturbance of the strata, and it
may be possible that its magnitude has been underestimated
from the small exposure observed, and that after all the sand-
stone at Decatur is the same as that appearing in the area
north of Siloam Springs and elsewhere.

THE FAYETTEVILLE SHALE.

Exposures of Fayetteville shale——The Fayetteville shale*
so abundant in Washington county, is but sparingly repre-
sented in Benton county. The only exposures of note are:
in 18 N., 29 W, sections 19 and 20, on the slope of French
Mountain, which lies partly in Washington county ; on Blan-
sett Mountain, south of Garfield, where, in 1890, in 21 N., 28
W., section 33, the southwest quarter of the southwest quarter,
J. Y. Grammar, in prospecting for coal, put down a shaft forty-
five feet, passing through twenty-five feet of Fayetteville shale.
Other exposures occur in 21 N., 28 W,, section 13, on the road
north of Roller’s Ridge school-house and on Poor Mountain.
In most places east of the railway the Batesville sandstone
rests directly upon the limestone, no shale intervening. Near
Elk Horn Tavern the Fayetteville shale appears beneath the

#For the character of the Fayetteville shale, see Annual Report of the Geological
Survey of Arkansas for 1888, Vol. IV., p. 42.
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‘heavy sandstone capping of Big Mountain. It isalso exposed
on Little Mountain, south of the west end of Big Mountain,
where if occupies its normal position between the Wyman and
Batesville sandstones. It is probable that the shale occurs in
Callahan Mountain, southwest of Lowell, but its sides are
covered with sandstone fragments derived from the decay of
the sandstone cap. It is reported as outcropping in a field
half a mile west of Lowell, and is exposed beneath the cap of
Batesville sandstone on Lower Round Top, southwest of Rob-
inson ; likewise, on the Benton-Washington county line, at and
in the vicinity of Wedington Gap in the Wedington Moun-
tains.* ‘

North of Siloam Springs the Fayetteville shale covers an
area whose limits have not been determined. A portion of
the western extension of Lindsley's Prairie is certainly under-
lain by it, as fragments of shale were seen by the roadside in
18 N, 33 W, section 30, the south half; and shale was also
struck in digging a well in 18 N., 34 W., section 235, the north-
west quarter. :

THE BATESVILLE SANDSTONE.

Position and character.—~The Batesville sandstone, a ferru-
ginous sandstone, usually of a yellowish brown color, but
occasionally light gray, is the highest formation in Benton
county. It occursonly asa cap on the higher mountains of the
county, being but a remnant of a heavy and continuous for-
mation which once spread over the whole area. It has, there-
fore, long been exposed to the atmospheric agencies, which
have, in some places partly, in others wholly, decomposed it.

On the tops of Poor and Little Sugar Mountains it occurs in
thin shaly layers; while on the slopes of these mountains it is

_ in strata from two to four feet in thickness. In general it is

}mmogeneous, and weathers with a comparatively even surface,
There is, however, a noteworthy exception on the road north-
west of Poor Mountain, where the loose fragments of this sand-
stone contain numerous cavities from a quarter of an inch to

*Annual Report of the Geological Survey of Arkansas for 1888, Vol. IV,, p. 45.
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an inch in diameter, forming a rough, pitted surface. The face
of the quarry opened on Big Mountain, near Elk Horn Tavern,
also presents an unusual appearance. At its top are six feet
of thinly laminated sandstone, followed below by twelve feet
of yellowish sandstone in which are numerous bands or con-
centric zones, which, when viewed from a short distance bear
a remarkable resemblance, though on a far larger scale, to the
graining of wood as shown on a longitudinal section. Beneath
the banded layers are six feet of heavily bedded sandstone,
followed by two feet of rock with the iron-stained concentric
zones. Still lower, two beds of red clay are said to separate
the sandsfone from the underlying shale. Along the bluff on
the south side of the mountain there is a large number of frag-
ments in which iron-stained bands are well shown. In many
instances the sandstone has yielded to atmospheric agencies,
and the edges of the iron-stained zones stand out in relief on
the exposed surfaces. Occasionally the shells of limonite are
in the form of rolls several feet long.

Exposures—The following is a list of localities where the
Batesville sandstone may be examined: in 19 N, 27 W, sec-
tions 29 and 32; in 21 N., 27 W., on Little Sugar Mountain,
in sections Ig and 30; in 20 N., 28 W., on Rich Mountain, in
sections 2 and 11; on Humphreys Mountain, in sections 9, 10,
15,and 16; on Poor Mountain, in sections 13 and 14; on Ratcliff
Mountain, in section 17; in 21 N., 28 W, in the northeast part
of the township; in section 22, the northwest quarter; on the
Devil’s Eyebrow ; on Blansett Mountain, at Garfield ; on Gen-
try Mountain, east of Garfield; in 18 N., 29 W., on French
Mountain, in sections 19 and 20; in 21 N., 29 W, on Big Moun-
tain; on Little Mountain; in 18 N., 30 W., on Callahan Moun-
tain; andin 17 N., 32 W., on Upper and Lower Round Top.

Local details.—The largest areal exposure of the Batesville
sandstone in Benton county is in the northeast part of 21 N,,
28 W., where it covers parts of nine sections, and which is but
the southern end of a larger exposure to the north in the state
of Missouri, The sandstone at this place is very much de-
cayed, that part of it enclosed by the dotted line on the map
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in sections 13, 14, 15, 22, and 24 being entirely decomposed
into a bed of red sand with no solid rock except an occasional
poulder. In section 14, along the St. Louisand San Francisco
Railway, this bed of sand is from ten to fifteen feet thick—the
bottom is not exposed. A large quantity of the sand has been
shipped from this point by rail. Around the eastern side of
the sand area there is an outcrop of solid sandstone, some of it
being firm enough for good building stone. In many places
through sections 13, 24, 23 (21 N,, 28 W.),and in 21 N., 27 W,
section 19, the sandstone terminates in a steep ledge of solid
rock, or a line of large solid boulders. The probable explana-
tion for the solid rock on one side of the area and the sand on
the other side is in the topography of the region, as the exposure
on the east side terminates in the narrow ridges indented by the
deep ravines of Spider and Indian Creeks, the drainage carrying
away the decomposed fragments as rapidly as they are formed ;
while on the west side, the drainage is through the shallow,
comparatively sluggish, watercourses of Sugar Creek, which
are not able to remove the decomposed product.

Two small exposures of the Batesville sandstone occur on
Little Sugar Mountain; one in 21 N, 27 W,, section 1g, the
southwest quarter, and in 21 N., 28 W, section 24, the south-
east quarter; the other in 21 N., 27 W, section 30, near the
middle of the section, mostly in the northwest quarter. In the
latter place the brown and shaly sandstone, which is 140 feet
thick, weathers into a black soil, and it forms a small, conical
hill, the top of which is 1770 feet above sea-level. *

In 21 N., 28 W, section 22, the northwest quarter, a short
distance southeast of New Prospect Church, there is a small
island of Batesville sandstone, covering but a few acres. Just
south of this, in sections 22 and 27, between the railway and
the wagon road from Herd post-office to Garfield, there is a
larger exposure, which forms a prominent hill, known as the
Devil's Eyebrow, named probably from its shape and the
rough, frowning, abrupt slopes on the side next to the railway.
The western slope, drained by the shallow ravines of Sugar

* Aneroid barometer measurement from Garfield.
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Creek, is comparatively gentle, but the eastern slope is quite
abrupt, and the ravines of Indian Creek cut deep into the side
of the mountain. The railway follows closely the parting be-
tween the sandstone and the underlying limestone and chert.

A chert-covered area intervenes between the south end of
the Devil’s Eyebrow and the mountain nearest it on the south-
west—DBlansett Mountain. The sandstone exposure on the
latter elevation covers parts of sections 32 and 33, in 21 N.,
28 W., and in 20 N., 28 W, parts of sections 4 and 5.

In 21 N., 28 W, section 33, near the middle of the south
half, the wagon road to Poor Mountain and Eureka Springs

crosses the divide between the headwaters of Indian and Little
Sugar Creek, passing over the cherty limestone in a narrow gap
between Blansett Mountain on the west and Gentry Mountain
on the east. Gentry Mountain, which extends through section
33, the southeast quarter, and section 34, the south half, on the
same divide, is also capped with the Batesville sandstone. West
of Garfield, in sections 30, 31, and 32, there are three small is-
lands of Batesville sandstone, known as Williams, Henry, and
Glasscock Mountains.

South and east of Little Sugar Creek, in 20 N., 28 W, on
the dividing ridge between the creek and the streams flowing
into White River, are several prominences covered with Bates-
ville sandstone. The westernmost of these exposures, Ratcliff

or Posey Mountain, in sections 17 and 20, is crossed by the
road from Garfield to Blackburn’s mill (the old Van Winkle
mill), and is not so prominent as on some of the mountains to
the east.

One of the largest areal exposures of the Batesville sand-
stone is in 20 N., 28 W., sections 9, 10, 15, and 16, forming the
summit of Humphrey’s or Pond Mountain. The greatest thick-
ness of the sandstone on this mountain measures 50 feet; the
average thickness, however, is much less, and most of it is
greatly decomposed. A narrow chert area intervenes between
this exposure and that on Rich or Ellis Mountain, in sections
11 and 2, which is likewise a thin and much decayed bed. The
maximum thickness of the Batesville sandstone in the bluff on
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Poor Mountain is 200 feet.
shaly layers; while in places on the slopes it is in layers from
three to four feet thick.

There occurs between the railway and White River but one
other exposure, and this forms the summit of a mountain va-
riously known as French, Butcher, Fitzgerald, Farr, or Osage
Mountain,* lying for the most part in Washington county, but
extending into Benton county in 18 N., 29 W., sections 19 and
20.

There are small exposures of the Batesville sandstone on
the east side of White River in 19 N., 27 W., sections 29 and
32, where it occurs in and on the “ Rock House road.” Here
as in the other areas described the sandstone is much decom-

On the summit it occurs in thin,

posed.

West of the railway there are few exposures of this forma-
tion in the county, the largest being that forming the summit
Elk Horn Tavern, to which refer-
ence has already been made. The character of this formation
‘as it occurs in this mountain is well shown in the exposure at
the quarry. The top of Callahan Mountain, southwest of
Lowell, is covered with this sandstone, much of which is new

of Big Mountain, near

in a fragmentary condition.

A mass of the Batesville sandstone crowns the summit of
Lower Round Top, one of the two isolated outliers of the Wed-
ington Mountains. The exposure is in the form of a bluff, as is
usual in the case of these isolated island-like elevations, and is
twenty feet high. The slope is so covered with talus that the con-
tact with the Fayetteville shale, which is also sparingly shown,
‘cannot be determined. It seems probable, however, that the
‘sandstone is much thicker than the exposure alone suggests.
The same sandstone is exposed on the Benton-Washington
county line near Wedington Gap, and it is also said to occur
' on Upper Round Top.

#See map of Washington county in Vol. IV. of the Annual Report of the Geolog-
ical Survey of Arkansas for 1888.



CHAPTER VIIL

WATERWORN MATERIALS—FAULTS.

Waterworn materials, —Waterworn boulders and pebbles oc-
cur in many places on the slopes along White and King’s
Rivers and War Eagle Creek far above any modern high water
mark, being in some instances as much as 100 or 200 feet
above the present level of those streams. The following are
some of the localities in which this waterworn material is abun-
dant: in Madison county on the hill east of the McCloud Ford
of War Eagle Creek where many boulders occur, some of the
larger ones weighing from 10 to 25 pounds; in 18 N., 27 W,,
sections 15 and 16, on the road from Clifty to Fayetteville; in
Benton county in 19 N., 28 W., sections I, 2, 3, and II; in 20
N., 28 W, section 35; in 20 N., 27 W,, sections 29 and 30;
and again in Madison county on King’s River,in 18 N.,25 W.,
section 28. At all of these places the pebbles occur on what
are now the immediate slopes of the larger watercourses, with
the exception of that in 18 N., 27 W., sections 1§ and 16,
which is on the divide between War Eagle Creek and Stanley
Branch, one of its tributaries from the east,

The question arises as to the origin of this waterworn ma-
terial so high above the beds of the present streams. It is ev-

ident that this area has been eroded on a grand scale—that "

the whole region, now so scored by the many winding water-
courses, was at one time a continuous plain or plateau as shown
by the continuity of the different strata. That the streams
have not cut their channels vertically down to their present
level is also evident. The deeper they have been eroded, the
more crooked they have become; in short they have changed
their stream beds and courses just as rivers and creeks are do-
ing to-day. Inthese changes the waterworn pebbles and boul-

ders have been left behind on the slopes of the watercourses
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where they originally accumulated on the inside of the curves of
the streams just as gravel banks and bars are formed nowadays.
It may be asked, considering the long period which must have
elapsed while the streams were lowering their channels 150 to
200 feet, whether these pebbles would not decay. Doubtless
many of them have decayed, but when we consider the extent of
the deposits and the durability of waterworn fragments as com-
pared with angular fragments, it does not seem impossible or
surprising that many of them should be preserved. At the
present time there occur along the streams in this area beds of
gravel from ten to twenty feet thick and several acres in ex-
tent which, except during freshets, are entirely uncovered by
water. While the size of these deposits is now increasing
they are gradually but constantly being left farther and farther
behind by the stream. These deposits on the hills serve to in-
dicate in many places the former bed of the stream. Inasmuch
as the waterworn materials are collected on the inside of the
curves of the streams, the more crooked the stream the
larger the number of these deposits becomes. But the most
crooked stream will tend to straighten itself, if its erosive
power is sufficiently great, wherever two of the outward curves
meet. Thus, in time, the confluence of War Eagle Creek and
‘White River will be changed to a point a mile or more south
of their present junction, and in 19 N., 29 W., White River
will cut through the narrow hill in the north half of section
35 and flow directly through sections 35 and 36, instead of
through the loop in section 26, as at present. In this case
two or three miles of river deposits will be left to mark in fu-
ture ages the former course of the stream. White River for-
merly flowed in 19 N., 28 W, through the southern portion of
sections 2 and 3, instead of through the bend to the north as
at present, This is shown not only by the waterworn debris
left on the surface, but by the contour of the hills.

The source of the waterworn materials on the divide between
War Eagle Creek and Stanley Branch, in 18 N., 27 W, to which
- reference has been made, is the same as that on the slopes in the
- immediate vicinity of the creek. The presence of this mate-
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rial to the west on the north side of the creek, and its absence
on the south side, show that at this point the creek has been
cutting its way to the south. While, then, it is true that these
deposits of pebbles occur on the top of a divide, they are no
higher above the present water-level than other deposits in
the immediate neighborhood ; hence it is not necessary to im-
agine a greater erosion by the stream in the one case than in
the other. If, in connection with these facts, it is assumed that
the shallow valley of Stanley Branch has been eroded subse-
quent to the deposition of the gravels, the occurrence of the
gravel here is only a slightly modified condition of its occur-
rence in other places.®

The observer cannot fail to be impressed with the remark-
able regularity of the strata in this county. Faults are almost
wanting, and there are comparatively few well marked folds.
It is true that some of the exposures of the Eureka shale, as
on Spavinaw Creek, result from slight undulations of the
strata, but even these are rare. '

Fault —There is a small fault, the extent of which is not
known, on the east prong of Little Clifty Creek, in 19 N,, 27
W., section 17, the southeast quarter, about a quarter of a mile
below the big spring. The line of fracture is clearly visible on
the southwest bank of the creek, opposite the mouth of a
small tributary which enters it from the northeast. The dis-
placement is estimated at fifty feet, with the downthrow on
the south side. On the north side the saccharoidal sandstone
is exposed, dipping ten or fifteen degrees to the southeast.
Abutting against the sandstone on the south side of the fault
is the limestone at the base of the Boone chert formation, dip-
ping from five to eight degrees in the same direction. The
line of fracture can be traced a shott distance up the tributary
by the saccharoidal sandstone exposure on the northwest side,
and by the limestone’outcrop close to the watercourse on the

southeast side. In less than half a mile, however, the fracture

#The localities mentioned in this description on War Eagle Creek and King's:
River are shown on the Eureka Springs sheet of the map accompanying Vol. IV.
of the Annual Report of the Geological Survey of Arkansas for 18g0.
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is concealed by the broken chert. The dip too is noticed for
only a short distance up-stream (above the fault), the rocks soon
regaining a comparatively horizontal position. Down-stream
from the fault the sharp south dip continues for nearly a mile,
the Silurian rocks reaching a height of 100 to 125 feet above
the creek in section 17 (19 N., 27 W.), the west half, but again
falling, on account of a bend in the creek, to fifteen or twenty
feet in section 18, the south half. In the west half of section 18,
the Silurian rocks are exposed to a height of over 200 feet, and
the creek flows northward against the dip of the rocks. On ac-
count of the presence of the chert debris, which almost com-
pletely conceals the strata in places, it is impossible to trace so
small a displacement through the hills. Gentle folds occur on the
west prong of Little Clifty Creek to the west, and on Big Clifty
Creek in Carroll county, to the east, but no displacement has
been observed at either place.




CHAPTER VIIL

Ecovomic GEOLOGY.

BUILDING STONES.

Good building stone may be obtained in Benton county from
the Batesville sandstone, from the limestones of the Boone
chert formation, and from the magnesian limestones.

Sandstones.—The Batesville sandstone is a good, durable,
and easily wrought stone for building purposes, and is espec-
ially valuable for local use in the building of chimneys, founda-
tions, and similar structures. That quarried on Big Mountain
near Elk Horn Tavern, was used by the St. Louis & San Fran-
cisco Railway in the construction of culverts, abutments, etc.
Although not distributed over a large part of Benton county,
each outcrop is available to a comparatively large neighbor-
hood, as it occurs on the tops of hills, thus giving a down grade
in every direction for transportation. As already stated, this
rock is in places much decomposed, yet in nearly all the area
shown as Batesville sandstone on the accompanying map,
good building stone may be found. This is especially true of
the heavier outcrops on Poor Mountain and Little Sugar
Mountain. No building stone-will be found inside the dotted
line enclosing the large area adjoining the state line in 21 N,
28 W., as the rock is completely decayed. The resulting sand,
while not the best for the purpose, may be found useful for
making mortar or plaster.

A sandstone is quarried half a mile north of Siloam Springs,
in 18 N., 33 W., section 31, which occupies the position—just
beneath the dark Fayetteville shale—of the Wyman sandstone
in Washington county. This soft sandstone is easily worked,
and is said to harden upon exposure.

The saccharoidal sandstone at the top of the Silurian rocks
is generally too friable and too massive for good building stone,
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ot in a few places, where it is thin-bedded and has long been
subjected to the action of waters carrying iron, it makes a fairly
good building stone. In most places it can be easily crushed
into sand, which from its cleanness and sharpness is valuable
for plastering and similar purposes. In the northwestern part
of the county, where there is a great excess of chert and lime-
stone, sand for mortar and plaster is obtained in this way.
Small pits have been opened for obtaining sand from the sand-
stone along the line of fracture, near the eastern edge of Beatie
Prairie, east of Maysville.
Jimestones.—Limestone for building may be obtained from
any of the three kinds described in the Boone chert. The area
of the upper bed, that immediately underlying the Batesville
sandstone, is more limited than the others, and in many places
it is too thin to quarry profitably ; in all the outcrops its greater
density and tenacity render it more difficult to work than either
of the others. It is doubtful if it could be quarried in dimen-
sion stone with profit.
The limestone at the base of the chert, while strong and du-
rable, is full of seams, which mar its value for fine work. It
occurs in layers from a few inches to two feet in thickness, and
is easily worked.
~ The limestone in the chert bed, where it occurs in sufficient
' thickness and free from chert, is a more valuable building stone
‘than either of the others, being more evenly and not so heavily
‘bedded as that at the top, and more nearly free from flaws than
‘that at the bottom. In places it furnishes a marble suitable for
tombstones or for architectural purposes. It is easily wrought,
~and takes a fine polish, looking well with either a rock face, a
‘tool-dressed, or a polished surface.
The magnesian limestone (popularly known as *‘cotton rock”),
where it occurs free from chert, is the most valuable building
‘stone in the eastern part of Benton county. It occurs in reg-
ular, evenly bedded layers of convenient thickness for quarry-
ing (from three inches to two feet), takes a good finish, and is
more easily dressed than any of the other stones in this area.
It is soft and easily cut when first quarried, but hardens on ex-
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ock, Arkansas; and Wichita, Newton, Hutchinson, Dodge
ity, Emporia, Mulvane, Winfield, Wellington, Halstead, and a

posure. Its remoteness from the railway and from the towns

has so far prohibited its use.
mber of smaller towns in Kansas. The quarry, which now

éiongs to the heirs of H. S. Dean, has not been in operation
since the fall of 1888.*

No other kilns are reported in Benton county; but small
suantities of lime for local use have been burnt in many
.pla
.a log heap and firing the mass.

About a mile north of Bentonville, on the road to Little

and shipped to various points in Arkansas and Indian Territory, ".u-gal‘ Creek, there is an old kiln, now in disuse, which was
The stone in the quarry is quite bituminous, coarsely crystal- :

LIME.

The Rogers lime-kiln.—Lime has been burnt near Rogers, in
19 N., 29 W, section 7. There is one kiln now in operation
the top of which is 110 feet below Rogers, and another smal]
one which has fallen into disuse. The proprietor at the present
time (March, 1892) has controlled the kiln about three months,
During one month of this time 3000 bushels of lime were burnt

ces by the primitive method of piling the broken stone on

plied from the limestone of the Boone chert formation.

line, and fossiliferous. The largest face exposed in the quarry ) Any of the limestones in the Boone chert will make good

is eight feet, in which occurs from four to six inches of chert e. The economy of producing it varies with the facilities

" for quarrying the rock and the time used in burning, the more
| crvstalline varieties requiring more heat to calcine them. The

in small lenticular masses and irregular layers. An analysis of
the limestone shows it to contain ¢8.02 per cent. of carbonate
of lime and 0.13 per cent. of carbonate of magnesia. The sam- magnesian limestones when burnt would, of course, make a

ple analyzed is the average of numerous specimens chipped pagnesian lime, which at present is not in favor in this

from various parts of the quarry. atry.t
The Garfield lime-kiln.—One mile northwest of Garfield on

a tributary northwest of Sugar Creek is a quarry at which

CLAYS.

Clays suitable for brickmaking occur in different portions of
county. At Rogers two brick-kilns use the residuary
y from the decomposed chert. Much of the alluvial deposit
ng White River and clay from the decayed Fayetteville
ale furnish good brickmaking material. The clays derived
“decomposition from the argillaceous shales and the argilla-

much lime was burnt a few years ago. The kiln is on the
north side of the creek and the quarry on the south side. A
tramway was used to convey the stone from the quarry to the
kiln, and another was used to carry the lime from the kiln to
the railway at Garfield. The limestone, which belongs to the

Boone chert series, has a quarry face of 40 to 60 feet with ous shales themselves are available for the manufacture of

rified bricks—an industry which has lately become impor-
- on account of the demand for such bricks for road pave-
s in cities. The Eureka shale could also be used for the
inufacture of common a\lum.

some intercalary and nodular chert. No analysis has been
made of the limestone, but it probably varies but little from
that at Rogers. -

From February 1884 to November 1886, the quarry at Gar-
field was operated by Peel and Benn, who sold during that
time 86,300 barrels of lime and 50 car-loads of bulk lime. In
1887 the propertv came into the possession of H. S. Dean,
who in 1887 and 1888 shipped 15,000 barrels of lime and a
few car-loads of bulk lime. The principal shipping points
from this quarry were Fort Smith, Van Buren, and Little

SOILS.

Benton county there are several varieties of soil, resulting

he statistical information regarding the Garfield lime-kiln the Survey is in-
Hon. J. B. Lamkin of Garfield.

r further particulars on the lime industry, see Annual Report Geological Survey

sas, Vol. IV,, 1890, Chapter XI.
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from the decomposition of the different rock formations. The
soil from the Batesville sandstone covers rather limited areas,
mostly between the railway and White River in the eastern
part of the county. The Batesville sandstone is the upper-
most formation of the county and consequently occurs on the
summits of the hills and mountains. In these places the soil
formed from the sandstone alone is light and not very fertile,
but around the borders of these elevations, where the sand is
mixed with the decayed limestone and chert of a lower forma-
tion, a remarkably fertile soil is formed. The soil from the
Batesville sandstone would in most places have its fertility in-
creased by the addition of lime.

By far the larger part of Benton county is covered with the
soil derived by disintegration from the Boone chert, the fertil-
ity of which depends in a great degree upon the presence of
limestone. A very fertile soil composed of the remnants of
the Batesville sandstone, the underlying shale, and possibly the
Wyman sandstone, mingled with the decaying chert, occurs in
the flat or rolling country near the top of the chert formation.
In many places in the county, where the declivity is sufficient,
the finer ingredients of the soil have been washed away by the
rain, leaving the steep slopes covered with angular chert frag-
ments. While many such areas are fertile, they are too rough
to be farmed with profit. However, when the slope is suffi-
ciently gentle to permit the retention of the bulk of the decom-
posed rock, the chert areas are quite fertile. In some of the
prairies there still seems to be defective drainage, and in con-
sequence the soil is cold and unproductive. When the drainage
of such places is remedied the land will be greatly improved.

The soil resulting from the decay of the saccharoidal salld- }
stone is practically barren, as this sandstone is almost pure sil-

ica and has no elements of fertility. However, but little of

this soil occurs, as the sandstone outcrops in perpendicular

ledges along the steep-sided watercourses where the sand is
carried away as fast as it is set free.

“The magnesian limestones make a productive soil. How=
ever, there are but few areas of it in the county suPﬁciently._

ECONOMIC GEOLOGY, 65

| for agricultural purposes. Of these, mention may be
of the prairie at the mouth of Prairie Creek in 19 N., 29
he northwest part; and the rolling country about Rocky
nch in 19 N., 28 W., the northeast part. Small areas
le for cultivation also occur on the magnesian limestones
ng the White River hills; on Indian Creek and Spider
"'k, in the northeast part of the county; and along Butler
k, in the northwest.

The Fayetteville shale and the Eureka shale which are so
: pgly represented in Benton county do not contribute
h to the formation of the upland soils, both on account of
thinness as formations and their stratigraphical position.
ever the Fayetteville shale appears, with a single excep-
, it forms a slope receding from beneath a sandstone-
ped hill ; and in these limited areas the soil is a result of

posed shale. Just north of Siloam Springs there is a small
ot far above the great limestone formation, where this
seems to have contributed largely to a thin and not very
luctive soil, closely resembling that in the valley south of
stteville.

Eureka shale contributes but little to the upland soils,
outcrops are usually along the margins of streams or at
s of limestone bluffs. In the first situation the frag-
‘are borne away by the water, comminuted, and their
ty lost in the great mass of silts and alluvial deposits ; in
_\x':ond case they are usually buried beneath an accumu-
of chert and other fragments of less soluble materials
_the overlying formations.

he soil in the river bottoms is very productive, and con-
7 remains so, owing to occasional overflows.

LEAD AND ZINC,

ccurrence of lead and zinc has been reported at sev-

ties in Benton county. As yet, however, none of the
s indicate valuable deposits. However, there is no
al reason why both lead and zinc should not be found,

ommingling of the disintegrated sandstone and the de.

———
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as they are both well-known limestone mineralsand the Boone
chert is of the same age as the rocks in which these minerals
occur so abundantly at and about Joplin, Missouri.

i ROAD-MAKING MATERIALS.

With the exception of the Eureka shale and the Fayetteville
shale, all of the rocks found in the county furnish good road-
making materials. First in order of merit stands the chert,
which, when crushed, forms an excellent top dressing for roads.
Then, too, it is so widely distributed that it can be readily ob-
tained in almost every part of the county. Next may be men-
tioned the limestones, which broken to the proper size furnish
excellent materials for the bottom of macadamized roads, but
they are not suited for top dressing (though often so used), and
should always be covered with some siliceous rock.

0IL AND GAS—THE DEEP WELL AT FAYETTEVILLE,

Inquiries are often made of the Geological Survey regarding
the chances of finding oil and gas in Benton county. But one
answer can be given such questions and that is an altogether

unfavorable one. The same questions have been asked and

answered regarding Washington county, of which the geolog-
ical structure is practically the same as that of Benton county.
But notwithstanding the Survey’s advice,* an expensive deep
well (1480 feet) was put down at Fayetteville in 1891 in the
hope of finding oil or gas, or both, or artesian water at least.
Neither was found, and though water appeared at various
levels it always failed to reach the surface.

Inasmuch as the succession of rocks in Benton county is.
the same as in Washington county the record of the Fayette-
ville well is given here. This record furnishes valuable and
interesting detailed information regarding the order and thick-

ness of the various formations passed through. The results of
the venture should also be of value to those who are disposed

%See Annual Report of the Geological Survey of Arkansas for 1888, Vol. IV., =

pp. xiv. and 126.
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- to disregard opinions based on geological structure in favor
. of the advice of those who depend on “ indications.”

The Fayetteville deep well was sunk by the Washington

- County Mining Company to a depth of 1480 feet. The site

chosen was in 16 N., 30 W,, section 15, the southwest quarter

" of the southwest quarter, on a lot forming a part of block 3

of the Nathan Combs Addition to the city.

Through the courtesy of Messrs. I. W. Duncan and J. W.

IMayes. President and Secretary of the company, the Survey
. had an opportunity of examining the record kept by the com-
~ pany and nearly all the samples originally collected. Fortu-
-'"nately the drillers were instructed to make note of every
* change in the character of the rock encountered and to save

specimens, nearly all of which were kindly furnished the Sur-
‘vey. No mémberlof the Survey was present while drilling was
going on and the samples were examined a year after the drill-
‘ing was done. In the meantime some of them had become

. altered in their appearance through rust,

Record of the deep well at Fayetteville.

~ Feet Thickness

.~ below in Character of the rock.
* surface. feet.
20 Soil.
44 Disintegrating shale.
64 1l4 Black shale, partly calcareous.
178 7 Black shale, containing carbonate of lime; the record says
this shale is very hard.
185 6 Limestone and black shale, the latter probably from a higher
point in the boring.
191 7 Gray and white limestone together, with fragments of black
shale from a higher level.
198 90 Flint and gray limestone; some fragments of ‘shale.
288 24 Flint and light gray limestone, rusty from oxidized iron pyrites,
312 36 Chert and carbonate of lime, light-colored, almost white, con-
taining minute fragments of oxidized pyrite.
348 38 Chert and carbonate of lime, like the preceding.
386 20 Limestone, very light-colored, about 50 per cent. chert.
406 14 Limestone, now rusty; original color probably much lighter.
420 40 Limestone of a light drab-gray color; the record says it is

very hard.

v
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Feet
below

surface.

460
484

506

512

558
370

700

740
810

854
865
870

875

885
895
905
910
915
925
935
950
970
975

985

1000
1025

1040
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Thickness
in
feet.

24
22

46

Iz
3o

100
40

70
44

15
25
15

20

Cﬁaracler of the rock.

Principally chert with oxidized pyrite.

Compact chert, with calcareous streaks and containing numer~
ous crystals of pyrites.

Limestone, dark gray, almost black, with reddish brown tinge ;
base of the Boone chert and limestone, :

Black Eureka shale with crystals of copper pyrites; the record
says it “smells of oil.”

Siluro-carboniferous parting.

Light gray limestone with fragments of shale.

Coarse-grained, quartzitic sandstone, resembling the Sylamore
sandstone.

White sandstone, homogeneous, fine-grained, saccharoidal
sandstone (Silurian).

Cream-colored (from rust) sandstone; original color probably
white.

Sandstone, somewhat lighter in color than the preceding.

Limestone (the powder is of a rusty white or cream color) with
grains of sand probably from a higher point in the boring ;
very pyritiferous.

Gray limestone, pyritiferous, magnesian (?), shaly.

Pyritiferous siliceous dolomite.

Dark gray limestone, with grains of sand and fragments of
shale probably from a higher level; much pyrite.

Magnesian limestone, less pyrite than stratum immediately
above.

Light gray, now rusty, limestone.

Gray limestone.

Light gray, nearly white, limestone.

No sample; the record says « white, hard lime.”

Light gray limestone, now with much iron-rust.

No sample; the record says ¢ lighter lime.”

Light gray limestone, now somewhat rusty.

Light gray limestone, less rusty than the preceding.

Light cherty limestone.

Light gray cherty limestone with bright green particles—
copper carbonate from decomposed copper pyrite.

Light gray cherty limestone.

No sa'i_nples; record has “#lime and flint.”

Light gray limestone with chert (7).

Light gray limestone with chert (?), the latter less abundant
than in the preceding.

Limestone and flint, as in stratum immediately above.
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_Feet  Thickness _
below in Character of the rock.
surface. feet.
1060 10 No sample; recorded as % lime and flint.”
1070 5 White limestone.
1075 10 Light gray limestone.
1085 5 Light gray limestone with flint, somewhat rusty.
1090 10 Similar to those preceding, but with less flint.
1100 10 Very light gray limestone.
1110 15 No sample; recorded as * while lime.”
1125 15 Very light gray limestone.
1140 20 Light gray limestone.
1160 40 Light gray limestone with some chert and pyrite.
1200 Gray limestone and flint.
1210 ¥ Gray siliceous limestone; 22.31 per cent. of insoluble matter-
1220 Gray siliceous limestone ; 1 3.57 per cent. of insoluble matter®
1230 Magnesian limestone, dolomite; 17.64 per cent. of insoluble
matter.
1240 Light gray limestone, now somewhat rusty.
1250 Limestone; 14.52 per cent. of insoluble matter.
1275 Light gray limestone with a little flint, rusty.
1285 Limestone ; 8.74 per cent. of insoluble matter.
1310 Light gray cherty limestone, containing oxidized pyrite; 21.24
per cent. of insoluble matter.
1325 v Limestone; 22 per cent. of insoluble matter.
1360 40 Gray limestone, darker than in second stratum above.
1400 10 Brownish gray or drab limestone; 4.06 per cent. of insoluble
matter. <
1410 10 Light gray limestone with some flint,
1420 15 White or very light gray limestone with a little flint.
1435 10 Limestone, slightly darker than the preceding, with a little flint.
1445 5 Drab-gray limestone, somewhat rusty.
1450 10 Light drab-gray limestone.
1460 20 Drab-gray limestone with very little fiint.
1480 Drab-gray limestone, now very rusty. Bottom of the well.
Summary.
Formation. Thickness
in feet.
oo | I S s e s R ya ANy 20
Payetteville shale - oou i s i tob e i slevins SNy 165
Boone chert and limestone ...... Rt i T 327
Fureka shale ....... T L Pt IR At i o e 46
“Sylamore sandstone, .
Saccharoidal sandstone, } AT TS RO T B G =i aee 22
Magnesian limestones, etc., cdi




CHAPTER IX.

GeENERAL INFORMATION REGARDING BENTON COUNTY.

Organization—Benton county was originally a part of
Washington county, from which it was separated by act of the
Legislature in 1836. It occupies the northwest corner of the
state, being bounded on the north by McDonald and Barry
counties in Missouri; on the east by Carroll and Madison
counties ; on the south by Washington and Madison counties
and on the west by the Cherokee Nation of Indian Territory.
It embraces about 877.40 square miles or 561,542 acres,™ of
which 382,040,70 acres appear as taxable lands on the record
for 1890, and 392,597.74 acres on that for 1891.

Resources—The reésources of Benton county are exhibited
in the following table, compiled from the assessment books for
18go and 1891 :

Assessed value of the property of Benton county.

18g0. 1891.
Value of 1and . uevs .. ot ) Lo ...$ 1,581,203  § 1,600,390
Value of cityortown lots, ............. 440,450 471,805
Value of railroads. . ...ocvinicunns P e i 7 53] 200,912
Value of personal property...... ... ... 1,355,674 1,399,715
oAl oot s Uy S Lt g T «.$3481,607  $ 3673712
Population of Benton county,

g R N T v E3,831

U -1 NP R ER S R NS S S TS 20,328

T 1800, i sinnnnnases somasuns tisass tawbaniai, 27,716

Cities and towns—Bentonville, the county seat of Benton
county, was founded in 1837, and has now a population esti-
mated at 2500, It is on the northern border of the Osage
Prairie region in 20 N., 30 W., the southwest corner, and occu-
pies a portion of sections 29, ‘30, 31, and 32, It is connected

*From note accompanying 5. B. Robertson’s map of Benton county.
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. with the St. Louis & San Francisco Railway at Rogers by

the Bentonville Railway, a branch six miles long. Amnother
road giving a north and west connection is in process of con-
struction. This town is in the fruit region of North Arkansas.
It maintains two large evaporators, and from it 350 car-loads
of fruit of various kinds were shipped in 18g0. >

Rogers, a town‘six miles southeast of Bentonville, rivals
Bentonville in thrift, business enterprise, and general impor-
tance. It is a new town, established as late as 1881, on the
line of the St. Louis & San Francisco Railway, which was then
building. The principal part of the town lies in 19 N., 30 W,,
section 12, and in 19 N., 29 W., section 7. Its population is
' estimated at 2000. At the present time Rogers is the most
important railway station in Benton county, receiving freight
from, and distributing ‘it to places even more remote than
Siloam Springs.

Siloam Springs (Siloam City) is situated in the southwestern
part of the county, adjoining the old Hico settlement, 27 miles
southwest of Bentonville, The greater part of the town is in
17 N., 33 W, section 6. The springs were at one time thought
to equal those at Eureka, and in 1879 a town, called Siloam
City, was established. 1In 1881 its population is said to have
‘exceeded that of any town in the county, having been esti-
mated at 3000. Now, however, it is doubtful if it has half that
number. The town is upon the proposed line of the southern
extension of the Kansas City, Fort Smith & Southern Rail-
way.

Sulphur Springs is also a new town, the first survey for
which was made in 1885. Itis on Butler Creek in 21 N,, 33
W., section 34, the southwest guarter, seventeen and a half
miles by wagon road northwest of Bentonville. Besides its at-

. tractive scenery and the springs, it has the advantage of being

connected by rail with Neosho and Joplin, Missouri. At
present (1892) it is the terminus of the Kansas City, Fort
Smith & Southern Railway. Its population is estimated to
be between 500 and 600.

Springtown, situated on Flint Creek near a very large spring,
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from which it takes its name, is eighteen miles southwest of
Bentonville on the road to Siloam Springs. Its population is
estimated at 210.

Other places of importance in Benton county are Garfield, on

the St. Louis & San Francisco Railway, thirteen miles north-
east of Rogers; Avoca, a station on the same road, six miles
southeast, and Lowell, a station five miles south of Rogers;
Maysville, an old town on the Indian Territory border (twenty-
six miles from Bentonville), which was almost annihilated by a
conflagration on March 11, 1891 ; Rome City, a new town a
quarter of a mile south of Maysville ; Nebo, on the Maysville
road sixteen miles from Bentonville ; Decatur, Bloomfield and
Cherckee City in the western part of the county between
Spavinaw and Flint Creeks; Pea Ridge, nine and a half miles
northeast of Bentonville and a few miles west of the Pea Ridge
battle ground; Robinson, on the Illinois River, southwest of
Bentonville and near the Washington county line ; Osage Mills
and Wager’s, on Little and Big Osage Creeks respectively ;
and War Eagle Mills, southeast of Rogers and east of White
River. :
Railways—The St. Louis & San Francisco Railway crosses
the county east of the center, following the divide between the
White and Arkansas River systems. It enters in 21 N,, 28 W.,
section 14, the northwest quarter, and runs in a southwest
course to Rogers, thence south to Springdale and into Wash-
ington county. This railway was built in 1881,

Bentonville, the county seat and principal town, having been
thus left six miles from the railway, felt the need of a closer
connection than the county roads afforded. Accordingly the
Bentonville Railway Company was organized and in 1883 a
branch line was built to the town of Rogers.

The Kansas City, Fort Smith & Southern Railway, of
which fifty-five miles have been constructed, from Joplin, Mis-
soutri, to Sulphur Springs, Arkansas, will undoubtedly be ex-
tended at least to Fort Smith.
county to the distance of only a mile and a half.

It now penetrates Benton
The route
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..pr.opOSEd will take it nearly due south across the county from
_Sulphur Springs.

Post-offices—The following is a list of the post-offices in
Benton county in 1892 :

Post-offices in Benton county.

1. Avoca, 14. Gallatin. 26, Parn.

2. Beaty. 15. Garfield. 27. Pea Ridge.

3. Bentonville. 16. Herd, 28. Puckett.

4. Bloomfield. 17. Hico. 29. Robinson.

5. Brightwater. 18. Larue. 30. Rogers,

6. Buttry. 19. Logan. 31. Seba,

7. Cannon, zo. Lowell 32. Siloam Springs.
8. Cherokee City. 21. Mason Valley. 33. Silver Springs.
g. Colville. 22. Maysville. 34. Sulphur Springs.
10. Creech. 23. Nebo. . 35. Trident.
11. Crump, 24. Osage Mills, 36. Wager.
12, Decatur. 25. Pactolus. 37. War Eagle Mills.
13. Dickson.

Climate.—The climate of Benton county is remarkably fine
and healthful, the effects of altitude and the barrier imposed
by the Boston mountains, being as marked here as in Washing-
ton county.

There is a great difference between the climate north of the
. mountains and that south of the mountains—a difference due
. chiefly to the great difference in altitude. For example, Van
: - Buren, on the Arkansas River, is but 439 feet above tide, while
. Winslow, the highest point on the St. Louis & San Francisco
. Railway, thirty-five miles distant, is 1735 feet; Fayetteville,
fifty-seven miles north, 1340 feet; Rogers, seventy-seven miles,
- 1385 feet; and Garfield, ninety miles, 1519 feet,
‘and the vegetation of northwest Arkansas are pleasant combi-
- nations of those of both the northern and southern states. The

The climate

summers and winters are comparatively short and the springs

. and autumns long and delightful.

" Rainfall—There is usually an abundance of rain in Benton
county, the rainfall occasionally being very heavy, but seldom

50 great as to cause destructive freshets. The topography is

- such that the surplus water runs off rapidly; as a result the
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rivers and creeks are liable at times to become very much
flooded, but whatever damage is done by freshets is confined
to the bottoms.

Timber.—The eastern part of Benton county is not heavily
timbered, many of the slopes in the Silurian area being almost
bare, having buta scanty covering of black-jack, persimmon,
and post-oak. The ridgesin the chert area are mostly covered.
with a growth of black-jack, or scrubby post-oak trees. A
heavy growth of hard wood timber occurs on such parts of the
White River bottoms as are not under cultivation. Thereisa
growth of large white oak, black oak, walnut and hickory on
Humphrey Mountain in 20 N., 28 W., sections 10 and 15, and
around the heads of some of the terminal ravines on other
mountains; this is especially the case on Poor Mountain, in the
same township. There is much cedar on the river bluffs and
the bluffs along some of the larger creeks. Yellow pine occurs
on the ridges in 19 N., 28 W.

West of the St. Louis & San Francisco Railway are the
prairies of the county, along the borders of which in many
places a growth of young timber has sprung up. There are
also good growths of trees at various points along the Illinois

River and other streams. As a rule, however, this portion of

the county is not heavily wooded.

Farm products.—In Benton county the more important crops
are Indian corn, oats, and wheat. Some attention is given to
tobacco culture. Vegetables, too, are easily, grown, and the

grasses and forage plants do well.

Fruits.—Apples are the principal fruit grown in Benton

county. The fact that the county was awarded the highest

prize at the exhibitions at New Orleans, St. Louis, Riverside,
California, and Boston, for the finest display of apples, is strong. =
testimony of the excellence of its fruit. Next in importance ;
are the peaches, of which there are occasionally enormous
crops. In 1891 the crop was so large that much of it was not

even gathered, the evaporators having become overstocked.

The smaller fruits, as the strawbérriea. blackberries, and rasp-
berries, find here a climate adapted to their growth. With the 3
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. j_;.i}ﬂcrcased facilities for reaching the markets which the railways
now building, or in contemplation, will afford, there will un-
" doubtedly be a greater demand for this class of products.

3 The following statistics of strawberries were furnished by
. Mr. S. B Wing, of Rogers, Secretary of the Washington and
.,-B'enton Counties Fruit Growers’ and Shippers’ Union. In the
& spring of 1891, twenty-nine car-loads, averaging 600 crates to
| the car, were shipped from Garfield, Avoca, and Rogers, in
‘Benton county, and Springdale, in Washington county, to Kan-
.~ sas City, Sioux City, St. Paul, Omaha, and Denver. In 1892,
| when the season, on account of the prolonged rains, was unfa-
f.-yorable to small fruits, the shipment was nineteen car-loads.

Strawberries shipped from Benton county in 1892.

Station. Crates

Garfield. o ox o o dinmitees L LN R T i 2i532

ey T 2’ 32z
T e e N, e i "

T OYS e  ow sy s i o b0 m S imcm & i g o g o 2,800

Total shipments....ovuieans sareessbsnsrnnnssssvanas 9,064

_ .‘These figures indicate only the shipments in car-load lots.
" To them should be added the shipments by express, for which
_no statistics have been obtained.

Ed?emz:'mzal advantages.—There are in Benton county 137
 school districts, in which school is taught on an average four
months in each year. In Bentonville there is an excellent
L school building; Rogers also is provided with a good public
hool building.” In addition to the public schools there are
\n the county two academies or colleges maintained by private
enterprise, one at Pea Ridge, northeast of Bentonville, and nine
'Q'r ten miles by wagon road from Avoca, the nearest railway
&:t:ation; the other at Rogers. The first is under the auspices
the Christian .Church, and the second under the Congrega-
tional Church.




By Joun C. BRANNER, State Geologist.

The important purposes which accurately determined eleva-
" tions serve or may serve are sufficient reasons for the publica-
tion of all the spirit levels that the Survey has been able to
" determine, and to compile and refer to mean tide level.

I. They often aid in comprehending both the details and
. the general features of geologic structure, and thus throw
light upon important economic problems,

1T They are essential as furnishing the basis of accurate
topographic representation.

. I11. They are available for use by engineers in road and
_ railway building, in seeking water supplies, in draining and in
| hydraulic engineering generally.

" IV. They may serve to detect and to determine changes
_in the elevation on the crust of the earth.

There are times when the accuracy and value of geologic
work depends very largely, indeed it may be said, almost en-
#Etirely upon the element of vertical distance, or difference of
level. These differences of level are measured by methods
which vary, or should vary, according to the degree of accuracy
required in each case. Sometimes the aneroid barometer is
sufficiently accurate ; at other times measurements by the use
of vertical angles answer; in other cases lines of flying levels
will serve, while in still others the highest degree of accuracy

- obtainable with the spirit level is needed: The elevations

===
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given in the present report are therefore grouped according
to the degree of accuracy with which they have been de-
termined under the following heads:
I. Precise levels.
II. Railway or ordinary spirit levels.
11I. Elevations determined and checked by barometer.

I. PRECISE LEVELS*

Where geologic and topographic work is planned with an
view to its unity over the whole state, as it has been here in
Arkansas, it is necessary that all elevations be referred to a
single datum, and that this datum be the one which is used by
common consent the world over, and which will therefore be
most useful in the long run, namely the mean or average level
of the ocean along its shores, usually called “mean tide.”
‘Inasmuch as all side lines must depend upon the accuracy of
the primary line by which the precise elevation is brought up
from tide water, it is of the highest importance that this line
be run with the greatest possible care, and that it be as near
as possible to absolute accuracy. The use of the mean tide
datum makes available for reference and comparison all work

of a similar nature done in adjacent states and in other parts '

of the world. It was therefore determined that all the topo-
graphic and geologic work of the Survey should be based
upon the most trustworthy and most useful data. In order to
establish the required bench-marks, or points of reference, it
was necessary to carry up a line of levels from the Gulf of
Mexico to some point or points in Arkansas, The railway
levels along lines entering the state from tide water are run
with the degree of accuracy demanded by railway work, but
" and are
therefore available as secondary, but not as primary lines of
levels. The running of a line of precise levels must be done
with all the care and refinement of the most accurate methods

#For a description of the methods and instruments used in running lines of pre-
cise levels, see reports of the United States Coast and Geodetic Survey for 1879
and 1880,

they are not what are known as “precise levels,

LR =
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known, and is necessarily a slow, tedious and expensive piece
of work ; to carry it up from the Gulf of Mexico and to estab-
lish bench-marks across the state from east to west and from

. porth to south would require a large sum of money, and one
& which the State Geologist has not felt warranted in spending
- ypon work entirely preliminary to the immediate objects of
. the Geological Survey.

In July, 1887, Gov. Hughes asked the co-operation of the
United States Coast and Geodetic Survey in the determina-

' tion of elevations in this State under the provision made by

Congress for the determination of points for State surveys.
The superintendent wrote in reply to Gov. Hughes’ request
that the whole of the small appropriation for * furnishing points
for State surveys ” for the current fiscal year, except a small
amount reserved for contingencies, had already been allotted
to work in other States, so that no funds would be available

" for use in Arkansas until Congress should have made another

appropriation for ** furnishing points for State surveys.”

In view of the urgent necessity for these elevations the State
Geologist conferred in perso}l with the superintendent of the
United States Coast and Geodetic Survey, who wrote under
date of August 2oth * that an amount sufficient for the purpose
indicated (the determination of an elevation at Little Rock)
will be allotted from funds available, and as soon as the season
and the exigencies of present work will permit, an officer of
this Survey will be assigned to establish in altitude the desired
point at Little Rock.” This work was therefore begun in
October, 1887, and the elevation established at Little Rock in
February, 1888, the line having been run from Arkansas City
to this place along the line of the Little Rock, Mississippi
River and Texas Railway. Upon my request, and after rep-
resenting to the Superintendent of the Coast and Geodetic
Survey the utility and necessity of such work to this Survey,
another party was sent in August, 1888, to carry the line from
Little Rock to or toward Fort Smith along the line of the
Little Rock and Fort Smith Railway.

By means of precise levels elevations above mean tide have
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thus been determined and permanent bench-marks established
along a line from Arkansas City, Desha county, to Fort Smith.
Another line is also being brought from the transcontinental
line in Missouri by way of the St. Louis and San Francisco
Railway to Fort Smith. The cost of this work has amounted
to many thousand dollars, an expense, however, of which the
State has borne no part. The descriptions, locations and ele-
vations of the bench-marks thus established are given in the
following tables.

If lines of levels run for any purposes whatever in the neigh-
borhood of any of the bench-marks mentioned in this list be
based upon these elevations, we shall gradually accumulate in
the State data of great value to geologists and to engineers,
and to the people and the enterprises of the State generally.

In the list of precise levels only the permanent bench-marks
are mentioned ; such descriptions are given of each bench-
mark as will enable any one to readily find it,

II. RAILWAY OR ORDINARY SPIRIT LEVELS.

Next in importance after the precise levels are the spirit level
‘lines usually run in the course and for purposes of railway con-
struction. These lines have been run by enginecers at great
expense, and if made available and accessible might often be
of general utilitv to the people.

It is not of course essential to the purpose for which these
lines were originally run that they be referred to tide level so
long as they showed the relative elevations of points along the
lines surveyed. Many of them have therefore been based
upon some convenient assumed datum. For the purpose of
having them all directly comparable these elevations have been
collected and the elevation of the assumed datum has been
determined and the entire lines thus connected into one com-~
mon and uniform system, that is, all referred to mean sea level.
The importance of such connected lines of levels in engineer-
“ing operations of various kinds, such as hydraulic engineering
and railway building, need not be pointed out here,

The great importance of elevations in geologic work, for to-
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pographic representation, and for comprehending both the de-
3 i_ta_iis and the general features of structural geology, has already
peen referred to. A couple of illustrations of the practical

applications of connected lines of levels over the state to geo-
: ';']ogic investigations will not be amiss here. The State Geolo-
ist is frequently called upon to express an opinion regarding
the possibility of obtaining artesian water in the eastern part
. of the state. The decision of this question must be based
upon two things:
. 1st, the structural geology of the region in which it is pro-
posed to sink the well, and the geologic relations of the Teginn
in question to adjacent areas.
2nd, the differences of elevation over the region affecting the
. water supply.
Let us suppose by way of illustration that Lonoke is the
| point at which it is proposed to put down an artesian well. Lo-
noke is in a region of soft beds of clays, sands and gravels of
'Pleistocene, or Tertiary age, with possibly Cretaceous below.
-:'Now the geologic beds on which Lonoke stands end to the
west along the low foot hills that lie just west of the main line
" of the St. Louis, Iron Mountain, and Southern Railway. Along
; that line there is a complete change in the nature of the rocks
_and in the relations of the rocks to the water supply over East-
~ ern Arkansas. If the relations of the two regions to each
" other were such as are shown in the cut below, the chances for
. getting a flow of water at Lonoke would be excellent.

JqU'SIIH

Patleoroce rocks

- Profile ff:am west of Austin to Lonoke on the theory that Longke is lower than
Austin. -

But if the conditions are those suggested by the second
illustration, if there is little or no eastward dip to the beds that

6 B

.
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IoNO}’E

Pazeoroce 70ckS

Profile from west of Austin o Lonoke, an the theory that the two places have the
same elevation.

must necessarily carry the water, in other words if there is no
“head” there can be no stream. ‘But over such distances as
that from the foot-hills to L.onoke, whether there is or is not an
important difference of elevation, can be satisfactorily de-
termined only by a line of levels. The levels along the Iron
Mountain Railway when connected with the line along the Lit-
tle Rock and Memphis Railway show that the country in ques-
tion is so nearly flat that a free flowing well cannot be expected
at Lonoke, while the structural geology suggests that at great
depths a supply of good water may be had for the pumping.
In other words the actual conditions are those shown in the
second illustration. This conclusion is made possible by the
lines of levels and without these levels it would not be possil?le
to arrive at any satisfactory conclusion on this subject either
for Lonoke or for any of the towns located in the ancient and
immediate drainage basin of the Mississippi.

No doubt many other spirit level lines have been run in the
state, but those given in the present volume are the only ones
the Survey has found available. Some of the lines have been
referred to an arbitrary datum and have never been tied to any
point of known elevation and cannot therefore be given here.
It will be noted that the railway elevations given are not the
same in all cases as those furnished by the railways themselves.
‘This is due to the fact that the line of precise levels carried
across the state has enabled the Survey to refer most of the
levels to mean tide with much greater precision. This has
made it necessary to change the absolute elevations of the
former somewhat ; the relative elevations however remain un-
ch'ang.cd.
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It is hoped that future lines of levels will be based upon
these, so far as may be practicable, and that the list of accu-

rately determined elevations in the state may thus be greatly
increased,

IIT. ELEVATIONS DETERMINED BY BAROMETER.

Elevations determined by means of the barometer are of
value for all kinds of reconnoissance, and when these observa-
tions are checked by the use of a barometer stationed at some
point whose elevation is determined by spirit level these meas-
urements become available for the construction of topographic
maps, if no great degree of accuracery is required.

It must be understood, however, that in all cases measure-
ments by barometer should be based upon some established
datum, and that their readings should be corrected for the di-
urnal and other variations to which they are subject.

In constructing topographic maps the Geological Survey has
made use of the barometer, and the elevations of a large num-
ber of points have been determined in this way.

While the barometric elevations cannot be accepted as per-
fectly trustworthy, they serve to give an approximate idea of
the relative elevations of many points over the state, and
within rather wide limits these determinations may be regarded
as correct. They will be found useful for purposes of recon-
neissance, and topographic maps based upon them will often
do away with preliminary surveys for roads and railways.

The United States Geological Sutvey in the course of its
topographic survey, has made a large number of determina-
tions of elevations by the use of the aneroid barometer. A list
of the more important of the points measured has been kin.d]y
furnished by Mr. Henry Gannett, the chief topographer, and

their elevations are given in the final list.



PRECISE LEVELS.

Locations, descriptions, and elevations of bench-marks on a line of
precise levels between Avkansas City and For? Smith, along
the line of the Little Rock, Mississippi River and Tevas Rail-
way, and the Little Rock and Fort Smith Railway, determined

by the United States Coast and Geodetic Survey.

List of the pevmanent bench-marks.

Bench-mark.

Arkansaz City, Desha County.caveeiaiiiiaonens e re sy pom Sl ey RS
McGehee Station, Desha county............ o e e e Y PRI L S
Tillar, Drew COunty.. seeessansss oL Hiasia i
Walnut Lake, Desha county.. A e
Varner, Lincoln county ...... . $ s Frlyny
Noble Lake, Jefferson cﬁu.nty ......... v | AR
Pine Bluff, Jefferson county, J. Bell’s house...... ooivaeees oo . SR
Pine Bluff, Jefferson county, Normal School building............. Tived o
Near mile-post 85, south of Jefferson Springs, Jefferson county.... W AR
Redfield, Jefferson county ... . .... B
Wrightsville, Pulaski county...... SR 2R
Section House No. 2, Pulaski count_v,\ .......... ST o 1A, ¥
Little Rock, east face of the U. 5. Custom House and Postoffice.. A ...
Little Rock, U. 5. Custom House and Post-office granite coping of

the wall (see description) ... v.ooiiciiicanrinnes S i Bl wiarre
Little Rock, stone to the west of and near the main entrance to

the State HOUSE. vevervnernsmrarrraosnronnsns e P45 DL
Argenta, Polaski county, West Base Munum ent, U. S. B........ WestBase
Four and 2 half miles from Little Rogk on'Little Rock and Fort

Smith Railway.....-..- SRR R "o P e ] o
Marg_he,Pu]aski COUDEY . i \oonnrmmnidsinsnsnn ) e c
Palarm; Fanlkner county ....: e oot N = e WV &

Mayflower, Faunlkner county.....
Preston, Faulkner county ..
Conway, Faulkner county.......
Section House No. 5 on L. R, & F. 5. Railway, Faulkner county..

Bridge over Cadron Creek.....oooo-vveniiauiiaes AT S . By
Menifee, Conway COUNLY —..oiiorerns s

Plummerville, COnWay COUREY. v ivsssuasussmriiionannscas
Morrillton, Conway county .. ......

Germantown, COnwWay COUNLY ... .ivrevmarsaranesnrsreamsurenarns

Blackville, Conway CoOunty.......... e e e e e

P.4 § PPN
KHIL s

Height

above ave-

rage level
Gulf of
Mexico

in feet. Page.

137.73
148.86
151.94
162,65
178.17
201.49
223,32
228.94
#3911
306.59
256.85
266,22
297.85

296,54

287.06
255,06

314.47
257,57
268,79
986,08
274.63
210,20
82942
282,50
255,18
200,34
386.02
304.70
82368

86
86
86
%6
86
87
§7
87
87
88
88
88
88

89

89
89-

B9
89
90
90
a1
ﬂl.
9
9

g2

92
&
93
i

o
ELEVATIONS. 85
Height
above ave-
rage level
Gulf of
Mexico
Bench-mark. in feet, Page.
Atkins, Pope county ....-o.es R AR P s IV . 85417 93
Galla Creek, Pope county .. .... ....ovas RS A eres XV...0... 88054 93
Russellville, Pope eounty ... .o 0 eein i Tl o LR B48.56 W
Ouita Coal Company’s store, near Oulta Station, Pope county .. XVIL.... 35413 94
Railway bridge over Illinois Creek, Pope county.............. vy ¥ 1L 325.79 94
Railway bridge over Mill Creek, Pope county........ ... el BRI © 32308 96
London, Pope County .o covoicamees ciivssmass AR et PR . oy 378.16 95
Rdilway bridge over Piney Crr:ek johnson COTARE. . S v aine s XX1, ... 33%4d 9B
Knoxville, Johnson County....oeereerin oovanmnn e s P .3 § SR 593,70 96
Cabin Creek, Johnson county . ... woueiveranacuiin s .. XXIL... 409,04 96
Spa‘dt’a Creek, Johnson county, railway crossing . --. P, 5, 4 SR 37411 96
Clarksville, Johnson county ... ..-... 2w XXV,.... 86797 97
Clarksville, Johnsen county ... .. ... e : XXVI .. 36652 87
Spadra, JOROSON CONBEY ..oviooreivrrivan toniascaaiinnies e RXVIL 87612 97
Hartman, Johnson county ..... HXVILL.. and.64 98
Coal Hill, Johnson connty ....... ..o XXIX.... 47257 98
Altus, Franklin county ....... XXX, 54090 99
Ozark, Franklin county - FRET .. 208.86 99
Poepping, Franklin county SR A e sk ROChL ey - SB1LEE 00
White Oak, Fraoklin county .............. ver ..., XXXIIL. 33488 9D
Little Mulberry Creek, railway crossing, Franklin county ... ... XXXIV.. 383.18 100
Dyer, Crawford county ... .. e e e LY Lo XXXV 42774 100
Alma,; Crawford €ounty <. ooviimsiciimeny o cemrrennaeny KXKVI, . 48363 100
Van Buren, Crawford colnty . iiiihen coi vnaimahieinnnarstien XXXVIIL. 409.50 . 101
Van Buren, Crawford county ....... b s S o i e o e 8 SRR T L R ) |
Van Buren, Crawford county ... . ooooveeveianinsernnee oo REXIX | 41294 101
Van Buren, Crawford county St L R & gt ,412.80 102
Fort Smith, Sebastian connty ... BT O ) i S 445,26 102
Fort Smith, Sebastian county . ..coeves cones st PGEE 4927.26 102

Descriptions of the permanent bench-marks.
Wilkerson's Landing, Miss.; (Bench-mark 84.) elevation
137.93 feet.
This is the United States permanent bench-mark of the Mis-
sissippi River Commission. (See report of the Mississippi
River Commission for 1882, page 76.) It is the top of a brass

bolt in a stone post on Mr. Rigby's plantation, 1400 meters -

below Wilkerson's Landing, Bolivar county, Mississippi. The
stone is just outside of the fence, 15 paces back of levee and
10 paces northwest of the house occupied by Benjamin Cole.
It is about six inches square, projects six inches above the
surface of the ground, and has the letters U..S. carved on its
upper surface.
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Arkansas City, Desha county; (Bench-mark F.) elevation
137.73 feet,
The bottom of a square cavity cut in the top of an 8 by 8

inch granite post set in the ground about 2 meters south of

the west corner of a small house which is occupied by the
engineers of the Little Rock, Mississippi River and Texas
Railway. This house is the first one southwest of the railway
station. The letters U. S. B. M. are cut on the top of the
-stone. '

McGehee Station, Desha county,; (Bench-mark G.) elevation
148.86 feet,

The centre of the cross cut in the head of a copper bolt
which is leaded, horizontally, into a brick of the chimney on
the north side of a small whitewashed house, west of the line
of the Little Rock, Mississippi River and Texas Railway.
The brick is in the ninth course from the ground. The house
may also be described as the first one south of the road Cross—
ing south of trestle No. 575, and the seventh one north of A,
McGehee's store, used as the station and postoffice.

Tillar, Drew county; (Bench-mark H.) elevation 151.04 feet.

The centre of the cross cut on the head of a copper bolt
leaded horizontally into a brick on the south side of the chim-
neyat the back of ‘H. L. Henry & Bro's, store. The brick is
in the eleventh course from the ground and third one east of
the side of the house,

Walnut Lake, Desha county; (Bench-mark 1.) elevation 162.65
feat: <

The centre of the cross cut on a 2i-inch copper bolt, leaded
horizontally into a brick on the west side of the chimney on
the north end of Mr. R. H. Pichen’s dwelling house. The
brick is in the eighteenth course from the ground.

Varner, Lincoln county; (Bench-mark J.) elevation 178.17 feet.

The bottom of a square cavity cut in top of granite post, set
about two feet west of the extreme east corner of the front
yard of R, R. Rice’s residence. The house is a large white
frame structure about 200 yards southeast of Varner Station.
The bench is marked thus:

ELEVATIONS. 87
U. S,
&
B. M.
Noble Lake, Jeffersou county; (Bench-mark K.) elevation
201.49 feet.

The bottom of a square cavity cut in the top of a 6 by 6
inch granite post set at the southeast corner of the north ex
- tension of the platform of the Little Rock, Mississippi River
. & Texas Railway station. Marked thus :

U. S.
|
= B M.
Pine Bluff, Jefferson county; (Bench-mark N.) elevation

. 223.32 feet.

The bottom of a square cavity cut in the top of a 6 by 6
inch granite post, which is set in the front yard, at the south-
.~ east corner of a house belonging to Mr. John Bell. This
house is at the intersection of Oak street and West Fourth
Avenue, and is No. 803 on West Fourth Avenue. The top of
the post is marked thus :

U. S.
n
B. M.

Pine Bluff, Jefferson county; (Bench-mark L.) elevation 223.24

feet.

: Centre of cross cut on head of copper bolt, leaded horizon-
~tally into a brick on the south side of the State Branch Normal
School, The brick is in the fourth course below the sill of
the first window, east of the piazza. The scheol is situated
~ just west of the city limits.

‘s Near mile-post 85 of the Little Rock, Mississippi River and
- Texas Railway; (Bench-mark E.) elevation 330.11 feet.

The bottom of a square cavity cut in the top of a granite
b post set about six paces west of the track of the Little Rock,
i -?Hissismppi River and Texas Railway, and about 23 paces south

. south of mile post 85. The post is dressed down to 6 by 6
~inches, and its top marked thus :
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]

U. S,
U
B. M.
Redfield. Jefferson county; (Bench-mark D.) elevation 306.59
feet. '
The bottom of the square cavity cut in the top of a six by
six inch granite post set in the northeast corner of a small front
yard, between J. Converse’s blacksmith shop and store. The

post projects about four inches above the ground and its top
is marked thus:

U. S.
(]
B. M.

Wrightsville, Pulaski county; (Bench-mark C.) elevation
256.85 feet.

Bottom of square cavity cut in limestone block which is set
in the ground near the southeast end of the platform at the
Little Rock, Mississippi River and Texas Railway station.
The stone is just west of the flight of stairs leading up to the
platform from the south. The top is beveled and has the
letters U. S. B. M. cut in the sides.

Wrightsville, Pulaski county; (Bench-mark II.) elevatio
265.22 feet. :

This is a secondary bench-mark between Sweet Home and
Wrightsville. The bench is the top of a brass nail almost in
the center of an equilateral triangle formed from three copper
nails in the top of the southwest block which supports the
platform, immediately in front of section house No. 2 of the
Little Rock, Mississippi River and Texas Railway. This
section house is between mile-posts 106 and 107, and is the
one occupied by the section foreman.

Little Rock, Pulaski county; (Bench-mark A.) elevation 297.85
feet. .

The center of a cross cut in the granite substructure of the
east face of the United States Custom House and Post-office.
It is beneath the water table course of niason_ry, and its center

-is about 1334 inches north and about 514 inches above the
upper corner of the north line of the basement'window, nearest
Second street.

. ) o
e e 2 B P

S ——

"
¥
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Little Rock, Pulaski county; same place as A; (Bench-mark
B.) elevation 296.54 feet.

A rectangular cavity cut in the north side of the granite
coping of ‘the wall enclosing the small sunken area, immedi-
ately in front of the basement window referred to above. The
bench is designated by the letters U. S. B. M.

Little Rock, Pulaski county,; (Bench-mark O.) elevation 287.06
feet.

The bottom of a square cavity cut in the top of a6 by 6
inch granite post, set near the main entrance of the State
House. This post is about 2914 inches south and about 33%
inches west of the southwest corner of the stone porch.

Argenta, Pulaski county; (West Base ) elevation 255.06 feet.

On the north bank of the Arkansas River in the east end of
Argenta. A square cut on the extreme south end of the west
monument of the United States Engineer’s base line, and is
marked with the letters U. S. B. M.

Little Rock and Fort Smith Railway,; (Bench-mark 1.) eleva- -
tion 314.47 feet.

A granite post about 30 inches long and about 8 inches by
8 inches, rough, except 6 inches of the top which is dressed to
6 inches by 6 inches, buried 27 inches in the ground was used
as this bench-mark. Tt is situated on the north side of the
Little Rock and Fort Smith Railway between 'mile-posts 4 and
5 (from Little Rock), 4 paces from the track and 1.6 meters
west of sixth telegraph pole west of trestle No. 12. The bot-
tom of a square hole cut in the top of the post is the bench-
mark. The top of the post is marked as follows :

) U. 5
&
B. M.

Mavche, Pulaski county; (Bench-mark II.) elevation 267.57
feet.

A granite post about 30 inches long and about 8 inches by
8 inches, rough except 6 inches of the top, which is dressed to
6 inches by 6 inches, buried 27 inches in the ground was used *
as this bench-mark. It is situated in the southwest corner of
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the yard in front of Mr. C. Chonoske’s residence at Marche,
Pulaski county, (Little Rock and Fort Smith Railway). This

house joins the store and post-office. The bottom of a square
hole cut in the top of the post is the bench-mark. The top of

- the [:iost is marked as follows :

U. 3;
]
B. M.

Palarm, Faulkner county; (Bench-mark II1.) elevation 268.7g.
feet.
A granite post about 24 inches long, and about 8 inches by
8 inches, rough c.xcept 6 inches of the top, which is dressed to
6 inches by 6 inches, buried 21 inches in the ground was used
as this bench-mark. It is situated on the west end of the yard
owned by Daniel Chism, post-master at Palarm, Faulkner
county, Ark., and is close to the‘line of fence about 10 meters
north of the building containing the post-office. It is'also on
“ the line with the south end of the platform of the railway
station at Palarm. Four lines forming a rough square were
cut on top of the post as its center,-and the surface within this

square is the bench-mark. The top of the post is marked as
follows ; U. 5.

B. = M.

Mayflower, Faulkner county; (Bench-mark IV.) elevation
286.08 feet. '

A granite post about 30 inches long and about 8 inches by
8 inches, except 6 inches of the top, which is dressed to 6.
inches by 6 inches, buried 27 inches in the ground, was used
as this bench-mark. It is situated in the southwest corner of
the yard in front of a house belonging to Mr. J. R, Miller at
Mayflower, Faulkner county, (Little Rock and Fort Smith
Railway). This house is almost due east of the station. Four
lines were cut on the top of the _po'-&_t, forming a rough square
at its center, and the surface within this square is the bench-
. mark. The top of the post is marked as follows : '
U. 5.

1

B. M.

— ELEVATIONS, gt

Preston, Faulkner county,; (Bench-mark V.) elevation 274.63
-~ feet.
, A granite post about 30 inches long and about 8 inches by
.8 inches rough, except 6 inches of the top which is dressed to
. 6 inches by 6 inches, buried 27 inches in the ground, was used
- .;s this' bench-mark. It is situated in the west end of the
p - yard owned by J. W. Austin at Preston, close to the line of
;:"Ehe fence and on the line with the north end of the building
~ containing the postoffice and store. The bottom of a square
hole cut in the top of the post is the bench-mark. The top
is marked as follows:
] B8
[
B. M.

Conway, Faulkner county; (Bench-mark VI,) elevation 319.29.
Ricet.
' This is situated on top of the stone foundation at the south-
‘ west corner of the brick record vault of the court house at
Conway. It consists of a square hole cut in a flat stone of
- the foundation. The bottom of the hole is the bench mark,
It is marked as follows: U. S, 0O B. M, The letters are
o roughly cut by an unskillful stone cutter.
Section House No. 5, Faulkner county; (Bench-mark VII.)
elevation 329.42 feet.
A granite post about 30.inches long and about 8 inches by
. 8 inches rough, except 6 inches of the top, which is dressed
} to 6 inches by 6 inches, buried 26 inches in the ground, was.
" used as this bench-mark. It is near the fence to the yard in
%tﬁ-nt of the house where the railway section hands live, and is
“nearly opposite Section House No. g, of the Little Rock and
Fort Smith Railway. The bottom of a square hole cut in the
top of the post is the bench-mark. The top is marked as fol-

U. =i

|
/ B, M.
Bridge over Cadron Creek, Faulkner county; (Bench-mark
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A s.quare hole was cut in the top of the stone abuatment to
the railway bridge over Cadron Creek on the Little Rock and
Fort Smith Railway, and the center of the bottom of this hole
is the bench-mark. It is situated on the abutment on the east
bank of the creek and north of the track. It is marked as
follows, the letters being roughly cut in the soft sandstone :

U.S.0OB. M.

Menifee, Conway county,; (Bench-mark IX.) elevation 285.13
feet.

A granite post about 30 inches long and about 8 inches by
‘by 8 inches, excépt 6 inches of the top, which is dressed to 6
inches by 6 inches, buried 27 inches in the ground, was used
as this bench-mark. It is situated at Menifee, Conway county,
a few feet west of the store-house used as a postoffice, and is
in line with the front of this building. An old well is quite
near the store. The bottom of a square hole cut in the top
of this post is the bench-mark. The top of the post is marked

as follows : U. S,
: Ol
B. M.

Plummerville, Conway county; (Bench-mark X.) elevation
2Q0.34 feet. _

. A granite post 30.inches long and about 8 inches by 8 inches
rough, except 6 inches of the top which is dressed to 6 inches
by 6 inches, buried 25 inches in the ground, was used as this
bench-mark. It is situated in the southeast corner of the yard
to the Sims Hotel at Plummerville. The bottom of a square
hole cut in the top of the post is the bench-mark. The top of
the post is marked as follows:

T Si

O
B. M.

feet.

A square hole was cut in the top of the upper step (stone)
to the west entrance of the Court House at Morrillton, Conway
county, The bottom of this hole which is near the south end
of the step is the bench-mark. It is marked as follows:

Morriliton, Conway county,; (Bench-mark X1.) elevation 386.03 "

ELEVATIONS. 93

’ . 5.
rj
B. M.

Germantown, Conway county; (Bench-mark XII.) elevation

304.70 feet.
A granite post about 30 inches long and about 8 inches by

g inches rough, except 6 inches of the top which is dressed to

6 inches by 6 inches, was used as a bench-mark. It is situated
in the southeast corner of the yard to the Little Rock and Fort
Smith Railway Section House No. 7 at Germantown. The
bottom of a square hole cut in the top of the post is the
bench-mark. The top of the post is marked as follows:

U. 5
i
B. M.
Blackville, Conway county; (Bench-mark X1II.) elevation

323.68 feet.
A granite post about 30 inches long and about 8 inches by

' 8 inches rough, except 6 inches of the top which is dressed to

6 inches by 6 inches, buried 24 inches in the ground was used
as this bench-mark. It is situated in the southeast corner of
the yard of W. H. Jones’ house at Blackville. The bottom of
a square hole cut in the top of this stone is the bench-mark.
The top of the post is marked as follows :
U. S.
t
B. M. \
Atkins, Pope county; (Bench-mark XI1V.) elevation 354.17
feet, ;
A square hole was cut.in the southwest corner of the stone
door sill at the southwest corner of the brick building owned

3 by E. A, Darr at Atkins. The building is at the northeast

corner of Railroad Avenue and Dover street, The bottom of
the hole is the bench-mark. The stone is marked as follows:

U. <H
(B
B. M.

Galla Creek, Pope county,; (Bench-mark XV.) elevation 309.54
feet.
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A granite post about 30 inches long and about 8§ inches by
8 inches rough, except 6 inches of the top which is dressed to
6 inches by 6 inches, buried 24 inches in the ground, was used
as this bench-mark. It is situated in the northeast ‘corner of
the yard to the large frame house owned by J. Potts and J. H,
Ragsdale at Galla Creek. The bottom of a square hole cut in
the top of the post is the bench-mark. The bottom is not
even and the rod was held at the lowest point which is slightly
below the general surface of the bottom. The top of the post
is marked as follows :

U. S.
O
B. M.

Russellville, Fope county; (Bench-mark XVI.)elevation 348.56
feet.

A square hole cut in the stone foundation to the main en-
trance of the Court House at Russellville ; the bottom of the

hole is the bench-mark. It is on the right of the entrance

going into the building and it is marked as follows :
U. Tk

e
B M
Ouita, Pope county, (Bench-mark XVIL) elevation 354.13
feet.
A granite post about 30 inches long and about 8 inches by
8 inches rough, except 6 inches of the top, which is dressed
to 6’ inches ‘by 6 inches, buried 20 inches in the ground, was
used as this bench-mark. It is situated in the southwest
corner of the yard to the dwelling attached to the Quita Coal
Company’s store near Ouita station, Pope county. The bot-
tom of the square hole cut in the top of the post is the bench-
mark. The top of the post is marked as follows :
U. S.
Ll
3 B. M.
Bridge over Illinois Creeck, Pope county; (Bench-mark XVIII.)
elevation 325.79 feet.
A square hole was cut in the top of the stone abutment to
the Little Rock and Fort Smith Railway bridge over Illinois
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Creek for this bench-mark. Tt is an abutment on the west
side of the creek and is north of the track. Tne bottom of
the hole is the bench-mark. It is marked as follows, the let-

ters being roughly cut: g
i
B. M.
Bridge over Mill Creek, Pope county; (Bench-mark XIX.)

* elevation 323.98 feet.

A square hole was cut in the top of the stone abutment to
the Little Rock and Fort Smith Railway bridge over Mill
Creek, near Mill Creek Station for this bench-mark. It is on
the abutment on the west side of the creek, and is north of
the track. The bottom of the hole is the bench-mark. Tt is
‘marked as follows, the letters being roughly cut:

U. <A
|
B. M.

London, Pope county; (Bench-mark XX.) elevation 378.15
feet.

A granite post about 30 inches long and about 8 inches by
8 inches rough, except 6 inches of the top which is dressed to

‘6 inches by 6 inches, buried 24 inches in the ground, was used
as this bench-mark. It is situated in the northeast corner of
the yard to Mrs. Sarah Battenfield’s house at London, Pope
county. The bottom of a square hole cut in the top of the
post is the bench-mark. The top of the post is marked as
follows : G =
O
B. M.

Little Rock and Fort Smith Railway bridge over Piney Creek,
Johnson county; (Bench-mark XXI.) elevation 336.40.

A square hole about a half inch deep was cut in the upper
surface of the stone forming the top of the stone pier of the
Little Rock and Fort Smith Railway bridge over Piney Creek
as this bench-mark. Itis north of the track and on the pier on
the east side of the creek. The bottom of the square hole is
the bench-mark. It was roughly marked as follows:
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U. S.
U
B. M.

This bridge is about one-fourth of a mile west of Berlin Post-
office (Piney Station) on the Little Rock and Fort Smith Rail-
way. ,

Knozville, Johnson county; (Bench-mark XXII.) elevation
393.70 feet.

A cross was cut in one of the stones forming the founda-

tion to the chimney on the west side of Dr. R. M. Osborn’s
residence at Knoxville, as this bench-mark. The center of the
crossis I foot 10% inchesabove the ground and 10% inches from
the outside face of the chimney, and it is on the side next to
the railroad on which the house fronts, The house is a small
frame structure and is west of the railway station near the
track. The stone is roughly marked as follows -
U. S,

+
B. M.

and the intersection of the lines forming the cross is the bench-
mark.

Cabin Creek, Joknson county, (Bench-mark XXIIL,) eleva-
tion 400.04 feet.

A copper bolt was leaded in the south face of the brick
chimney on the west side of the City Hotel at Lamar (Cabin
Creek), for this bench-mark. The bolt is in the third row of
bricks from the ground and in the second brick from the out-
side face of the chimney. A cross was cut in the end of the
bolt, and the intersection of the lines forming this cross is the
bench-mark. The house is one of the oldest in the town, ac-
cording to information furnished by a bystander.

Spadra Crees, Joknson county; (Bench-mark XXIV.) eleva-
tion 374.11 feet, e :

A square hole was cut in the top of a stone pier to the Little
Rock and Fort Smith Railway bridge over Spadra Creek, near
Clarksville, for this bench-mark. The pier is on the west bank
of this creek and the bench-mark is north of the track, near the-
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ﬂ western face of the pier. The bottom of this hole is the bench-
y ﬁark. It is roughly marked as follows :

U. 5.
!
B. M.

Clarksville, Johnson county; (Bench-mark XXV.) elevation

3 367.77 feet.

‘The north monument of the meridian line established in the
Court house yard at Clarksville, by the officers of t_he State
Geological Survey, was used as this bench-mark. This monu-
ment is a stone roughly dressed at the top to 6 inches by 6
inches for 6 inches below the top, planted in the northeast cor-
ner of the Court House yard. It has a hole in the cenll:er of
the top filled with lead into which a small brass pin is driven ;
the top of this pin is the bench-mgrk. The top of the lead
is even with the upper surface of the stone and the stone seems
firmly set in position. : .

. Clarksville, Johnson county; (Bench-mark XXVI.) elevation
366.52 feet. . .
The south monument of the meridian line established in the

Court House yard at Clarksville was used as this bench-mark.

This monument is a stone roughly dressed at the top to 6 inches

: " by 6 inches below the upper surface, planted near the south-
“east corner of the court house yard, just outside of the izon

fence. It has a hole in the center of the top filled with lead,
into which'a small brass pin is driven, and the top of this pin

1'- is the bench-mark, The top of the lead is about even with the

upper surface of the stone and the stone seems firmly fixed in
position. : .
Spadra, fohuson county; (Bench-mark XXVIIL.) elevation

4 376.12 feet,

A stone post roughly dressed to 6 inches by 6 inches for 6
inches below the top, and 2% feet long was used as this bench-

“mark. This stone is planted 2 feet in the ground in the south-

‘east corner of the yard to J. Siegel's store at Spadra, Johnson
«county. It is 22 meters east of the store, about 50 meters

north of the railway,and 150 meters east of the railway station
—B
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The bottom of a square hole cut in the top of the stone is the
bench-mark,

The stone post was made by a local stone cutter at Clarks-
ville, and the work is very roughly done, the letter S being cut
backwards. It is marked as follows:

U. 5.
L3
B. M.

1889 is cut on one face.

Hartman, Johnson county, (Bench-mark XXVIIL.) eleva-
tion 404.64 feet.

A cross was cut on the stone chimney on the east end of
the house owned by Joha Durnham at Hartman, Johnson
county, for this bench-mark. The house is about one-third of
a mile west of the railway station, and the cross is on the south
side of the chimney or side facing the railway, and is on the
fourth stone from from the ground. The house stands about
150 meters north of the raiiway, and the cross and letters are
roughly cut, as follows :

U. S.
_‘l_
B. M. i

The intersection of the lines forming the cross is the bench-
mark,

Coal Hill, Johnson county; (Bench-mark XXIX.) elevation
472.57 feet.

A square hole was cut in the stone foundation of the stone
chimney to the kitchen of the Central Hotel at Coal Hill for
this bench-mark. The hotel is quite near the railway station,
and the kitchen is behind the main building and built as an
extension to it. The bench-mark is about the center of the
outer face of the chimney, which is on the east side of the
chimney. It is roughly lettered as follows :

U. 5.
)
B. M. :

The bench-mark is about 3 inches above the ground, and
the bottom of the hole is the bench-mark.
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.Altm; FEranklin county; (Bench-mark XXX.) elevation 540.99
feet.

A copper bolt was leaded in the south side of the brick
chimney of the large boarding house near the railway station
at Altus for this bench-mark. The house is owned by F. M.
Hammond, and is situated north of the track and a short dis-
tance west of the railway station. The bolt is in the eighth
.course from the stone foundation and the third brick from the
east side of the chimney. The intersection of the lines cut in
the end of the bolt forming a cross is the bench-mark, which
is in the center of the end of the bolt. It was roughly lettered
as follows : L

T v B,

+
B. M.

Qzark, Franklin county; (Bench-mark XXXI.) elevation
398.36 feet.

A copper bolt was leaded in the east side of the brick court
house (near the southeast corner) at Ozark, for this bench-
mark. The bolt is in the row above the ground and in the
brick from the southeast corner. A cross was cut in the end
of the bolt and the intersection of the lines forming the cross
is the bench-mark. It is not lettered, as no stone cutter was
at hand, and it was not desired to deface the building. -

Poepping, Franklin county; (Bench-mark XXXIIL.) elevation
381.56 feet.

‘A small hole was roughly cut in the stone foundation to the
stone chimney on the east end of the ]. H. Bronte’s house at
Poepping, Franklin county, for this bench mark. This is the
only house at the station, which is nothing more than a switch,
‘The bench-mark is only a few inches above the ground and is
at the northwest corner of the chimney. No tools were at

~ hand, and the hole was cut with a railway spike. The bottom

of the hole is in the bench-mark.

White Oak, Franklin county; (Bench-mark XXXIII.) eleva-
‘tion 394.88 feet. _ _

A square hole was cut about half an inch deep in the stone
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foundation- to the chimney on the east end of Dr. W. W.

Rambo’s house at White Oak, Franklin county, for this bench-

mark. The house is about 20 meters north of the railway and
is a short distance west of the station sign. The office is in the
corner of the yard near the house. The bottom of the holé is
the bench-mark. It is roughly marked as follows :

U. S.

O
B. M.

The bench-mark is only a few inches above the ground.

Little Mulberry Creek, railway crossing, Franklin county:
(Bench-mark XXXIV.) elevation 383.18 feet.

A square hole was cut in the top of the stone pier to Little
Rock and Fort Smith Railway bridge over Little Mulberry
Creek for the bench-mark. Itis on the pier of the east bank
of the creek and is south of the track inside the outer line of
the superstructure of the bridge. The bridge is one-third of a
mile west of the railway station at Mulberry. The bottom of
the hole is the bench-mark. It is roughly marked as follows :

U. S
O
B M

Dyer, Crawford county; (Bench-mark XXXV.) elevation
427.74 feet,

" A square hole was cut in the stone foundation to the stone
chimney on the east side of a house belonging to W. W. Larne
at Dyer for this bench-mark. The stone is quite rough and no
attempt was made to cut letters. The bench-mark is only a
few inches above the ground. The house is opposite the cot-
ton platform at this station, and is north of the track and about
80 meters or yards distant. The bottom of the hole is the
bench-mark.

Alma, Crawford county; (Bench-mark XXXVI.) elevation
433.63 feet. X

A copper or brass bolt (one-half inch in diameter) was leaded
in the north wall of a brick store at Alma (belonging to Mr. L.
C. Locke), for this bench-mark. The bolt is in the fifth brick
from the northeast corner of the building and in the seven-
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teenth course from the foundation. A cross was cut in the
end of the bolt and the intersection of the lines forming this
cross is the bench-mark. The building is opposite the railway
station and directly south of it. There are no buildings be-
tween the railway station and this store.

Van Buren, Crawford county,; (Bench-mark XXXVII.) eleva-
tion 409.50 feet.

A stone post 214 feet long, roughly dressed to 6 inches by 6
inches at the top and for six inches below it, was used as this
bench-mark. It was buried 20 inches in the ground in the
south corner of the Court House yard at Van Buren. A square
hole was cut in the top of the post and the bottom of this hole
is the bench-mark. It was roughly lettered as follows :

u. S.
O
B. M.

1889 is roughly cut on one side of the post.

Van Buren, Crawford county; (Bench-mark XXXVIIIL.) ele-
vation 412.97 feet, : _

A copper bolt was leaded in the southwest wall of the brick
CourtHouse at Van Buren, for this bench-mark. The bolt is
in the second course from the foundation and in the second
brick from the south corner of the building. A cross was cut
in the end of the bolt and the intersection of the lines forming
the cross is the bench-mark. The brick cracked when the
bolt was driven in and it should be compared with bench-
mark XXXVII, which is only a few feet distant, before being
used.

Van Buren, Crawford county; (Bench-mark XXXIX.) ele-
vation 412.94 feet. )

A square hole was cut in the stone abutment to the iron
railway bridge over the Arkansas River at Van Buren, for this
bench mark. It is east of the track and on that portion of the
abutment on which the bridge rests on the north bank of the
river. The bottom of the hole is the bench-mark. It is

marked as follows : « . & S.
B.
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Van Buren, Crawford county; (Bench-mark XL.) elevation
412.80 feet.

A square hole was cut in the stone abutment to the iron
railway bridge over the Arkansas River at Van Buren for this
bench-mark. It is on that portion of the abutment on which
the end of the bridge rests on the south bank of the river.
The bottom of the hole is the bench-mark. It is marked as
follows :

U. S.

W]
B. M.

B. M. XL.

Fort Smith, Sebastian county,; (Bench-mark XLI.) elevation
446.26 feet.

A copper bolt was leaded in the west wall of the United
States brick jail for this bench-mark. The bolt is in the first
course above the limestone base stone, about 1 meter above
the ground. Itis in the fifth brick from the jamb formed by
the side of the building and the brick ventilator. The jail is a
new pressed brick addition, with stone trimmings, to the
old United States building. A cross was cut in the end of the
bolt and the intersection of the lines forming the cross is the
bench-mark. The letters U. S. B. M. were cut in the base
stone immediately below the bolt.

Fort Smith, Sebastian county; (Bench-mark XLIL) elevation
427.26 feet, ' -

A square hole was cut in the outer edge of the stone door sill
to the back door of the brick building on the northeast corner
of Garrison Avenue and First street, at Fort Smith for this
bench-mark. The building is owned by Mr. Thomas Rogers
and used as a saloon. It is diagonally across the street from
the old Little Rock and Fort Smith Railway passenger station.
The bottom of the hole is the bench-mark. The letters U. 5.
B: M. were cut immediately below the hole in the door sill,

-

RAILWAY OR SPIRIT LEVELS.

The elevations given below are those furnished by lines of

spiri noissance or construction
spirit levels run for purposes of recon

of railways. In the cases of railways constructed the' eieva.-l
tions, unless otherwise stated, refer to the top of the nigh rai

nger station. -
5 I:;l:ngaz?ethi railway lines were run from a'ssumed data pif
all such cases the lines have been tied and adjusted to thel:'me;
of precise levels brought up for this Survey from ifhe_ Gulf o
Mexico by the United States Coast and Ge(’)detlc Survey.
The elevations given herewith therefore he_wmg been thus
adjusted will not be found to agree exactly with tl'fose_ kept on
file in the offices of the engineers of the several ral_lways.

The elevations along the various railway lines in the State
vary greatly in accuracy and value; and some of them hav.e
been found so at variance with the system as a whole, that it
has not been possible to use them in this list.

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY.
(Main Line.)

Eleva-
tions.
Stations.

297.10

Carming: [, ve; sivass e
COlONY BRKE o o i denss s rred s bR g a0 ga Wb pwh b 13
Btk RINEr i voin ad i pmnwitin s Varsiivn i by cEms e g ey
ROl T3 caniass v Tomir ey et e o
Peach Orchard.eesssisrerarisessciocnes
Delaplaine ..ol hiiersvnsessvesib i ba e e

BRI 2 i bava o pona umain wassEam AT P R S TS S R

SWIlOD ¢ cvevnii i b
Tuckerman ........... R L e e S LT
Diaz (Junction B ille )

NEWPOTE. . ccarsinnasnsis nrsssnmsannsssrrsnneassastnn

i 5 it i known how much. Levels from the
has been raised at Newport; it is not : !
v S.T::nt:::‘arka:n the river bank 400 feet north of the elevator make the top of rail opposite

sonth end of passenger station 288.07.
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Stations,
White River bridge

Baring Cross
Arkansas River bridge ..,.
Little Rock

Ensign

Mabelvale .
Alexander ., .

Saline River bridge ....
Traskwood
Gifford .

Texarkana

ANNUAL REPORT STATE GEOLOGIST.

ELEVATIONS. o5

(]
ST. LOUIS, TRON MOUNTAIN AND SOUTHERN RAILWAY.

(Crowley's Ridge Branch.)

Stations,

Gainesville
Paragould
117 1 1] e L L e CE P L T S e e Oy
Powell . ...ocoianiiiidii,, . casanen ives smavas i
Nettleton®
Ridge ,vcosriccvnininnnssimi i
Harrishurg .. ouveiioniieiieeernnsisins
White-Hall. . .ov vinvnavenannanais

. Cherry Valley,..
Vanndale

WENOe o «oveeianeiaaiavas B e A R B A A B S Ee R
Forrest City (west rail at crossing of L. R. & M. Ry) .. ........ 278.16

L’Anguille River ,...,.... S s R R e e N YA
ReIRON . covrnessasrsssassaressannanns INLEL I et R P

B ETST-1] | P R T e S P P PR PR PR P
PrEStON  ...covsressasrrsssrasas

LaGrange ......... seceviviavanninnes

HIGWE .uuivianissraneniavhrsasanasssiss

Latour.....
EVOEIR o - ittt foriwomsd s e w s S A S b e 8 o
Arkansas Midland Ry, crossing
Helena o iiiiisvmimessvasssabnd s KA ALE duy X anvoe g i T

ST. LOUIS, IRON MOUNTAIN AND SOUTHERN RAILWAY.

(Batesville Branch.)

Stations,
ST b L et
Paroquet ..cue.uaaiin-
Newark .....
Sulphur Rock....
Moorefieldi.....oveiionat
BatESVIIIE . v onennrrerssnsanennnsbicnnsetiaymsassaans spesssspsnns
A e T L e S E e
BRI +n s sad dssind amsnn s samasin vaasannssairs s sansesiiyismses

#Nettleton : The Crowley Ridge Branch elevations have been corrected by K. C., 8. k M.
levels at Nettleton, there being a discrepancy between the Bald Knob levels at Wynne and the®
X.C., 5. &M, The Bald Knob levels agree within 4-10 of a foot at West Memphis,

o
ol
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ST. LOUIS, IRON MOUNTAIN AND

ST.
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(Bald Knob Branch.)

. Eleva-

Stations, " tions,
i T TN ) A T 208.40
Rio Vista

White River (high-water mark)
White River (low-water mark)

................................ 179.40
Augusta . ..., ...

Krums* Mill ...,...., .

Makies zio il vath ematenn,

West bank Cache oyl £ TROTVRSN A i 198 .40
Martin (crossing of White and Black River Valley Railway).... 201,49
e T L R Bl 209,40
By DnVinms gy o L ST oo 207,10
Moptone =i - R LTl <. 22340
e Ol o e o R 217.90
Hamlin

Wynme: Junetion. ... vuve, . vriis.ors
Summit Crowley’s Ridge
Levesque

Eimo
Gavin

(Camden Branch.)

Stations, %ilg ;:.-
Whelen 248.80
Sa_yre ................ « 204,10
Chidester 280,90

[ Camden 143.10

ST, LOUIS, IRON MOUNTAIN

Baxter ...,
Collins., . o7
Munﬁcello._..._ 5

a

(Warren Branch.)

” Eleva-
Stations, ti::s.

187 30
Trippe Junction

Halley
Dermott

Frgs
LOUIS, 1RON MOUNTAIN AND SOUTHERN RAILWAY.

SOUTHERN RAILWAY,

AND SOUTHERN RAILWAY.

— - =
ELEVATIONS, 1.07
NORTHERN RAILROAD.

‘HOUSTON, CENTRAL ARKANSAS AND S

tions,

S v 146.00

MeGBHRE - . s mertisamaaniiims . AR

R e e 140.88

g k] § el N PR b

Hudspeth. ... ... s

Morrell ....... et

Portland .......... e

Parkdale o.vee oo sy

WOEIHGE o onr i vns 2

e = gz
State Line, Arkansas and Louisi

ST.

AY,
LOUIS, IRON MOUNTAIN AND SOUTHERN RAILW

: Fort Smith Branch.)
(Little Rock and e
tions.
e i ABS) i wmsr sl B 261.4
Argenta (Little Rock and Memphis crossing) ..... .

Fort Smith crossing

Reynolds Spur: sooaus blitnatvenaiai wlaimRiddn e e
e e s A
Mayflower ......oooaa .‘..A." ........
Bold-Creek-siinsrie 1 SR bRt s e
PLEREON ot - caimwprrs sy snalsaivs s

Muiifer. . ucmruienfo il s prsames s e 0 s
Plommerville
BMorsilon ... seronssiossss kaaseesvaiaass
Welborne....cvsicesivasnsasssssn
Point Remove ...
Germantown

[T RO U e CE T 2 3
Mill Creek cicauviriisvanmiiagssansas
Lol on = R e

Mixer
Piney ...
Knoxville .....

TOrner. . avsw=+.

Catin Creek
* Clarksville .., - . .oo.s
Spadra ....o00 aaaie :
el et oW AR o 3659
TR ST 2 oy ey » g T e R 0. ek R o
mt vt b L e A e A T , ........... i
A o T S A LT o S S i
R e, e e e ... ol st i
(577 4 S e Rl e AT K e S
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Stations,
Poepping ..... .. ..
White Qak ........
Pleasant Valley. ..

Mulberry ..., . .

ANGEE R e s

Alma ... . .

Van Buren ............. .. .. - :

e L.&SIF'J‘mcﬁon .... .::.“ .......... s T b e vea. 405.6

Fr. Smith.. = sy T e <l i
o e R N 8 woe. 4198

KANSAS CITY, SPRINGFIELD AND MEMPHIS RAILWAY

Stations, i
Mammoth Springs o
Afton ....vui..0. . - ot
Hardy . ........ s
Williford Hioir
Ravenden .. B
Spring River bndge b = e
bl e ) WveNETOE N 289.19
Black Rock. . " e
b Rwerbndge ..... ST woo. 259,10
Portia . Y e
chie_'_‘___ T uagess 268,10
e e e 265,10
Boum“me.”I“““."H B U . ¥, | 1
3 : i A SR DI DN
Cotton BeltRallwaycrussmg SR R el i

EATR e s b S caven, 269,10

Nettleton .
BlgBaySIding.... e s
Hatchie Coon. . ..,
St. Francis River bridge ....... y
Marked Tree o
Tyronza River bridge
Tyronza

Gilmore, ..., .,
Clarketon ....,,.., .
Marion .........
L. R. & M.Ry. crossing .......,..

I P e S e st s G cresna 221,10
Zero of river guage at Memphis........,, e
West Memphis Bald Knob Branch levels. ..... ;::’;‘sg

LINE
OF LEVELS FOR A RAILWAY FROM THE MOUTH OF BULL

CREEK, MO., TO DARDANELLE, ARK.,

Corrected by a .
Pproxlmte compari 5 e
levels at Russellville, Ark. o A Co Rt Suvey

Stations,
ons, Sec. Town. Range.

-Arkansas state line near headwaters of 'I'l.u-key Creek. 10 21N
T E e .2 WL

*Omaha

e,
L1 U T S e

Burlington.....,....
Summit south of Bear Sprmg S

21N, 21w,
20 2N 21w,
vevsn 30 19N, WW,

b AR e e

Elevs.
tions,

13E8.¢
7.
l438.0
15100

. Bear Creek Valley 2% miles below summit ... ...

= B - e e

= "
=t

- ELEVATIONS. 10G

Fleva-

Stations. Sec. Town. Range, tions.

Valley east of Harrison ...... oo, i et R 3 18N,  20W. 1100.0

Valley west of BallETOTIPE o wieinssv oo ramanins nispzninn T el 1 19 18N, 19 W. 1036.0

; .32 18N, 19W. 12080

Snnm!t at head of Elm Branch of Hog Creek .

Flats of Clear Fork and Hog Creek at Marshall Branch ...... Wil B
‘gummit Clear and Mill Creeks
summit Mill and Dry Creeks ...
Farm Flats above overflow

17 N. 18 W, 848.0
16 M. 18 W. 1178.00
16 N. 17 W, 800.0
16 N, 16 W. 5830
cesavEvsRrass  wesws 1158.0
1N, 17TW. 1853.0

Symmit of Bear Creek and Middle Fork of Illlnots Creek MR

Jupction East and Middle Forks Illinois Creek. Farm lands above
WN., 18W. 628.0

SR O T R e e e s s S ==y 7]
Junction North Fork Illinois Creek . , 10N, 19W. 485.0
9N, 20W.  448.0

Bacond Bench at DOVEr. ... cua. virssimevmsisaris
tntersection L. R. and Ft. 5. Ry, at Russellville .... ..... Lt ] 7 N. 20 W. 340.0

Arkansas River Flats opposite Dardahelle.......c.ooiireenn..n. 19 TH.,  20W: 314.0
5T. LOUIS SOUTHWESTERN RAILWAY.
“ Cotton Belt.”

Connection made with Coast Survey levels by means of St.
1., I. M. and S., and K. C., S. and M. Ry. levels at Jonesboro

and Paragould.
(From Jonesboro to Mo. State Line.)

Eleva-
Stations. tions.
Jonesboro . Laiaih i il iad i F ot R AT T ciessears 31110
. Brookland oo iirenseens Aflidputaasneeisaisssnanasnnn . 261.50
7 Bethel Josivovicnmninive i He bl s e o vyt RERLD
Paragould ......... PR ) P Ly SRR iy LR S 280,31
Marmaduke. .o eocnicnrsrars A N AL o i 1 e vues 27150
ReCrOr: oo inenanas s s b voiensaias S M A S R A S RS wesiees 28760
GEREEWAY .. .7 s vained i s aahn bom i P S TR D T sivans 28950
Piggott ...... e e i e LR e b L weras 286.50
St. Francis. ... cviiariennas S R Y e Y Ere e gns: 20450
(From Pine Bluff to Aurich Junction.)
Pine-Blnff, &y i LT T e P ol B sl s a
WELINE Locsl ik il v §1a18 331k e S ST g A Sk weiins 208.58
Rob ROy .-vverennas eaereaseeamsesanians caiseabessooas o 208,58
Althelmer .. iiinavivinineis ia neeswoiasii
WEBHEEEGE .. TG i o wi i sy o 3 SR R R e e
Humphreys . ..
LT ] 2 F 0 R A R e
SHHIEATE o <o e
BRI st o S S N e e
Aurich . T s AT A o R ;

Aurich mL R. and M. R. Ry. levels
The difference of 3 feet at Aurich may be caused by a

change in referenceé plane of levels. It was deemed best to
carry elevations direct from the Coast Survey Bench-mark in

Pine Bluff.




110

ANNUAL REPORT STATE GEOLOGIST.

.\
(Altheinier Branch.)
Eleva.
Stations, - tions,
Argenta (5t. L,I.M &5 Ry. Junction) ,................ Ve 2827
Argenta (I, R. & M, Ry. Jitgbiony, e S e 255.2
Baveum ..., . . . . e 2408
SEOHE ... seela.., 2408
Toltec S - ; .. 288.8
England . .. ..., R . 2288
Tneker. o £ 2248
Shernll *, ., 2168
Altheimer 206.2
MISSISSIPPI AND LITTLE ROCK RAILWAY.
“Wat Worthen’s Road.”
Hleva-
Stations, tions,

White River (west Baeled do e eeeen oo 181,88
White River (high water) kP Sy o . 169.86
Bayou LaGrue ., ... R 191.62
Aurich (crossing of Cotton BeltRy).. ... .. ... .. ceeewaevs, 207.68
Grand Prairie (highest point).... .,
Fairmount ..., e . 221,62
Bayou Two Prairie

BRTIEMS s SR d T STl . 201,62
Crooked Creek 205 62
Baker’s Bayau...‘.................__... i iage va e 220,62
Ingian Bayou. . . ... R e PP 221.62
Ashley’s Bayow. ... .oviniis cooeiinizi T el .. 24162
Lowry Bayon....... L r TSNS e Bl e 247.62

Little Rock & Memphis Ry, crossing
Middle east side sec. 35,2 N.,12W...,

LIT:I‘LE ROCK AND MISSISSIPPI RIVER RAILWAY.

v Eleva-
Stations, 3 tions,
Aberdeen, ..., LT e g T Y o PR kil tereanspanis 18418
['Approxims:e}......... ...... P e 175.68
Aurich (erossing of Cotton BERRY Y, v e s, 2805:58
Bayou LaGrue e, rmn e e seeaes 19348
Crossing Beebe, Stuttgart and Arkansas RiverRy.. .,..... o ‘220‘03
Fairmount feeen iliaeese. 222 68
Clear Point Ridge, ...,y .. ... BRI, A A veewmssrio i 294,68
Belcher, .., ... v A e Sy R 203.68
BBT s pinven RSt s e e eea... 202,68
Bayou Meto bridge...,..,. . . e PP 1) U
Bottom of Bayou 1 T e ol R BTy e vi.. 182,08
Seatonville , ..., ... T e conenn 20768
Crooked Bayou Bridge <. 205,68
Ross i R e SR e - 225,68
Stamer. ...... 237.68
BESFEHM s et T Sessreeii L, 24968
Ashley Bayou bridge.,., . i 241.68

Jones Bayou. ..,

ELEVATIONS.
Eleva-
tions.
S M op 01 SN AN 7 250,68
Faulkner’s Lake.......... et e e e e e B
Crossing L. R & M. R¥...oviaiisieaninnsons ---------- iy
Argenta . v i reecinanes SaloE iy, R .

ST. LOUIS AND SAN FRANCISCO RAILWAY.

Eleva-
tions,
g ceeeenees 15414
Seligman, Missouri.... .. N LT A Y A By B T
Garfield .....oovuun HPPE B P, .‘..‘....‘...:. .......... by
Brightwater (at Platform) ........... «oocoion0s G
Brightwater, Sugar Creek (natural surface)...... .. e
ARGRRT S DT
Rogers . ........-
Toowelkivonldn wivavis
Springdale.......
Johnsons ..........e
Fayetteville
Greenland .........
Nk N S e -
Woaolsey ... iooiiiiaa. PR P A T sy
BrEPEWOOHT % i v ssat s w o pn e vy s s, R e
Winslow ...... R R e R e .].. ..... s
Summit Home (surface of ground above tunnel} ....... ik
POFEET vns e iaenaiiiras P ‘ .:::' ..... e
Chester. .. <l AL e SRR s i il o
Mountaidburgh. ... .o e i nte b s s ey ens
LABCARLET 2o ¢ ekt oir i oe s Thia ay oy
BRd¥tic disus i iR iina & S ST o
ST B PR T T R ier
B L A e o
dror St Eess 1 DL e e e S R
(Bentonville Railway.)
5 cieans 13854
Rogers o......; sriteig
Bantonwille: i s iz ahvdab st v iy
(St. Paul Branch.)
e 13404
Fayetteville ...ocoiviiniinninnnn. T o
Fayette Junction ,......... s i
Bs]dwin P SO e em i D e
Harris ... ... S b ST B
Elkins...ocimin Wi S I e SR
Durbam 0., RS i e R T e
Thompson .......- v R s
Crosses ... A LR
L e L VL Sy it Sy
Powell ... .. e e R AR A O R ok A R R e SR s
fRambet o AN NS T ¢ S s

ERRTRBLL G b S e N R iy s T L St

Elevations given are based on St. Louis, Mo., City Direc-
trix, being 414.4 feet above sea level.

al

L§ &
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(Mansfield Branch.)

Stations. - T
Jenson ..., ...,... o
Hackett ..,,....... v
Montreal .,

EUREKA SPRINGS RAILWAY.

Stations. s
Seligman, Missouri..,... . . %
Walden..........,
The Narrows , _
Beaver .....

Gaskins, g = 1 103:
Eureka Springs idepot in the valley) ... ... 1143.4
Eureka Springs (Crescent bl | A S B 1453.
Eureka Springs {Pond Mountain), ..., .. ... .. SRR vt 1699‘

KEARNEY, JEFFERSON CO., TO SHERIDAN, GRANT cCo.

Points on a line surveyed from Kearney, Jefferson county
] ¥
to Shf.‘.'rldaﬂ, Grant county, Ark. Elevations corrected by

_comparison with United States Coast Survey levels at Kear-

ney. Records furnished by John . Martin. C ¥
& » - E.
Arkansas, A , Pine Bluff,

. . Stations, Elevations, Location
wmmit ..,..... .
sevmenene S8000u i B W of 5, W.sec.16,4 8, 12w,

Bottom of Brushy Creek 240 ]
= ' Little Brushy Creek .... .. 236.14, el i

........... <. N.E.of N, E, of . 4
L : J:hley’s Creek ... CRELE 11 . S « 5. E. of 5. E. of ::: :;’i :’f]li :
A urricane Creek ,.... . 200,14, ' e 0,58 3% )
A G e ctesaviin. Near N. Imeof:sec‘ﬁ,ﬁ.‘j.,mW.
Sheridan (outskirts of own).. ... ..., 250.84

Sheridan (imain part of town), about 300,00

LITTLE ROCK AND MEMPHIS RAILWAY,

Stations, Biavas
Argenta..‘............... >
Devall’s Blaff.............. . ... LB . L
Devall’s Bluff (high water in White River, IBI;’;]. e =i i :
ey e e '
Goodwin, -., ... el

Palestine R I e
FonrcstCity_......,,_......-‘ TR

St Francis River bridge...,.. .. s
‘Bottom of St. Francis River. .

e A bals, e A el e

212 40

“Bottom of West Tulip Greek .

ELEVATIONS. I13 I

ARKANSAS AND LOUISIANA RAILWAY.

Eleva-

Stations. tions,
HoOPE vt ettt e e [ 352.10
Washington ..... B T B e Rl R 354,10
Bridge. South Fork of Ozan .............ccueuu, S A, ity 317.10
OVENR i mncinimpima b o s e R KRR 356,10
Mashville v..ooonicines R AR W T Foyod A 352,10

LITTLE ROCK AND CHOCTAW RAILWAY SURVEY.
Approximate connection with Iron Mountain Railway levels
at Little Rock.

Eleva-
Stations. tions.
Summit, Head of Rankin®s Creek . ... ...........c.o0iu,. cee. 780,00
Perryville..... SE R A R R veeva. 280,00 '
‘Waldron, Crossing of Main Street .. ...oovvievnnivneinenra.. B60.00
Bottom of Poteau River .. ... ........ ST TR R S e .. 604.00
Indian Territory line. ... ... ... .......... ... 626,00

ULTIMA THULE, ARKADELPHIA AND MISSISSIPPI RIVER RAIL-
WAY SURVEY FROM ARKADELPHIA TO WARREN.

Stations. Klevations. Locations.

BRI, .. |y esmmnn e nmmsme 182.40

Dalark (approximate) ..., .. | 242,50
Cypress Creek (high water) ........ 21800 . .. ...... ... 5. W of N. W ofsec.12,85,, 1T W,
. 281.40 ... Near center of sec, 10, 8 5., 16 W,

Bottom of East Tulip Creek ......... BBRBO . viviisioriin S. W.of 5.W.of sec. 27,85, 15 W,
Princeton .. ...l... . ; 244.00
Backbone Ridge two to four miles

south of Princeton .. .. oy B T4 R S e e .. Sections 11.and 14, 8 8., 15 W,

‘Cotton Belt Railway Crossing about
B0 feet north or depot at Fordyce 25946

Bottom Moro Creek..co.cvviann. oo 141.46

Bottom L’Aigle Creek . _..... 198.50

Warren Branch 1 mile west of Warren 260,46 .............. +Divide near 5. W. cor. sec. 29, 17
5.,10W

‘Warren Branch 4 miles west of Warren 252,95 ..... ... .... End of old track.

]

Nore.—~This last elevation is the U, T, A. & M. R, Ry. levels connected with end of 22
mile extension from Monticello, and is about 4 miles west of Warren.

&—F



LIST OF ELEVATIONS OF THE CITIES, TOWNS,
POST - OFFICES, AND OTHER POINTS IN THE
STATE OF ARKANSAS.

In the following table all the elevations known to have been
determined in the State of Arkansas are brought together and
referred to mean tide level on the Gulf of Mexico. Elevations
marked “ precise ”” were determined by the United States Coast
and Geodetic Survey and are as accurate as they can be made
(the bench-marks are described in the preceding list of pre-
cise levels, pages 85 to 102) ; those marked “ spirit level ”” have
been made with the Y level generally used in making railway
surveys. Those marked * barometer ” were determined with
a mercurial barometer by the United States Geological Survey ;
those marked ** aneroid ” were determined by the use of ane-
roid barometers ; the last are not to be depended om when
great accuracy is required. When a place is known by ‘two
different names that of the post-office is given first, the other
name follows in parenthesis.

This list includes all the post-offices and railway stations of
the state up to 1893, even though in many cases the elevations
of the places are not known. The complete list of places will
enable its users to fill in the missing elevations as they become
known. Confusion in elevations is sometimes caused by the
removal of country post-offices from one house to another.

Place. County. Elevation.  Point. How determined.
Aberdeen ,...., s Monroe .....;... 184.18 Ry. station .. Spirit level.
Abilene . oeiauiiien Saline ......

] PRSP L S T | I

Actus., ... srersesans Sebastian........ 490 Vlllage L R R T Aneroid,
Ada ..... sereranviv e GORWAP oy 823 Village .......-..vv.... Barometer.
Adams’ Landing ..... BuXi&Fo oy a1 RN L vess. Spirit level,
Adamsville. ...... Bradley”‘.,,.... ...... CEE Ty s S M L

B 11107 SRORRE RN SPE ) ¢ 11, B ar P e .

Afton .. vvanes . T 1| e —— 426.10 Ry. station .ivivesasees Spirit level.
AENOS.  L.aea. RO {7 o R < EE e P ST

AN T it Grant . . i I

A Farmee e Saliak e e 52h. Posteoffice aviei vivii Aneroid,

Alabam....
Albertha
AIBIOR i
1% i SR P
Alexander .... ......
7 10 R e U e
TRNBroBk: oo e
Allen’s Peak ........
Alliance ...o00heanl.
.4 | [ O u—————

Almond..........c.00t
Almyra ... ....cnnnn
Alpha........ PP
Alpioe, o Sl
Alpine et sl
Alread | iiavesses

_Alston (White Oak), .

Altharp . ...
Altheimer.....

Anderson ....... veunn
ABOR: it b

Annieville . ... ...,

ANDNOVEY - i sarssne
Anoldalo v
Antimony ...........
Antioch . .veenoanns
Antoine ..... P,
R et amad
Aplin. i Fai
Appleton ............
Arcadia.......
Archey ........

Argenta ,..iiieaianas

Arkadelphia .........

Arkansas City . ......

Arkansas Post .......

Armstrong....oeauuis
Armstrong Spring....

ELEVATIONS.

County. Elevation. Foint
Indepegdence ... 250
Madison.........  ....o. ... T
Randolph ....... o
NEhite v Vi R Ve e BT TE Faerat
Stone ........... 1125 Post-office .....
Pulaski ....... v 326,10 Ry.station....... ... ..
Lawrence . ...... 253.60 Ry, station.............
Howard ......... TR I T a
¥elb .ol i 1590 St L i e e
BEXEEE: .. yonosave,  rimeme smsymses ravssas
iy (R 193 .10 Ry.station....ccesiaies
Crawford......... VB Bl
Cleburne.. ...... 1140 Posteoffice ..o uiinai
Arkansas ........  ..o.on eees P —
Vel ausiaivi 400 Post-office ,............
| L7 e L s R

426 Ry.siding .. ..ccvvuvuns
1680 Post-otfice . ..
Franin ... {EH10 By, s
Saline} .......... 405
Jefterson ........ 207.58 Ry. station .......
Franklin.ooooove {58000 Binchomark ... o0
Independence ...  ..... .
Yell . 850 Posl-ofﬁce .............
Mississippi ...... ... A
Clagk . oovaveini FEA RS
Baxter ...... .. §20 Post-office ..... .......
Izard! v i sm e R R RS SR AT R LR
Ceawlorliovitidin.  Foealbis | frn i@l - cree il
LA RO s ainary | v e Rt LAY e
Cleveland ....... .... v R I T B
L IF 17 b Sl Mo O I Lo E
Howard ......... 560 Post-office ....oivvinnnns
White v Caakel pIAFWIAE Med s
Pike..... It 257 Village coverisnsinnirnes
BT e e ST ST T
By caisiine 360 Bost-offige:; -viiiis
Pope ........ vers 020550 Village ....voervernanas
Hempstead .,.... Vatiaw e siNRTRe
Vg Buse s o5k o= -
260.10 Baring Cross
7 257 Ft. Smith Cmssmg.
Pulagki voovsbons ‘{251,4{: LR & M. Ry. Crossing
255.06 Bench-mark .
CHG s e
187 80 Warren Branch Ry.
Desha ;i 137.28 Bench-mark
% a7 Low water, Miss. River
Arkansas (... SR P P e A
Crawford ....oees  vosin e 5 e I R S e
WRIEe s Vie s 250 S e
Washington ,.... e T Y L AT

115

How determined,

Aneroid.

Aneroid.
Spirit level.
Spirit level,

Barometer,

Spirit level.

Spirit level.
ecise,

Aneroid.
Aneroid.

Spirit level,
Aneroid.

Spirit level,
Precise.

Aneroid.
Spirit level.

Spirit level.
Precise.

Aneroid.

Aneroid.

Aneroid,
Spirit level.

Aneroid.
Aneroid.

Spirit level,
Spirit level.

Precise.
Spirit level,

Soirit level.
Precise,
Spirit level.

Aneroid.
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Place. County, Elevation., Point. How determined.

Arnold’s Ferry....... Tadependence . .

AT s oaovin Cieiiay Pike . .. ....

Arthur, . ., .......... Conway ...,
Ashidown .o .o 00y Thttle River ke
Ash Flat. ........0,.. Sharp ...... qoptarend
Ashford ........ ... Crittenden ......
Ashley Bayou ....... Loncke... 5
Ashvale ......00p.n.. Loooke .. ........
UL ML S Leeneiiagg

Athelstan ............ Mississippi.......

B In Sy s s ey Pope .. ..

Columbia ...,

Randolph .. ...,
Howard .........
Sebastian ........
Pope

Aurera ... ,......... Madison ........
AUSHR - oo v Lonoke . .. .
Auvergne.... ..., ... Jackson .., ...04.
.\ Y T Perry ..
Avilla-. oo, +. Baline v
Avoca. . ......... - Benton ........ ik
AN gz s sssiiee. Nevada

BRI i il i POk e s ..
Baker’s Bayou....... Lonoke...... . . .
Bald Dave, ,........ Baxter
Bald Knob . ........ vo. White ....... oo
Baldwin . Washington .....
Balloen . 4 -
Bankhead ..., 41 Jefferson.. ...,
Banner . Cleburne. ...... B
Banty ..., Pulaski ... 5
Barber...., Beott sk viviends g
Barcelona . Crawford
Bard oo e e Greena ..., o000
Bardstown ..., Mississippi ......
Barfield ... .. Mississippi, .....
Baring Cross. Pulaski .. ;... SATR
Barham (Sayre) ..., Ouachita .. . e
Barkada......... wsws ‘Drew . .,
Barker.......... +.... Hempstead.....,
Barling .. Sebastian. ... ....
Baysres: o 2y Franklin. .. _.,.,
Bamney--...v ... 0 Faulkner ... 3

Barren Fork(Drytown) Izard
Barrettsville , .. ... Prairie ..o.u....,
Bartholomew ..., ., Ashley ..
Phillips
Batavia .- .........., Boone:....

Batesville ,.....,..... Independence ... 3

Spirit level

M. & L. R, Ry‘...‘.... Spirit level,

Ry. station Spirit level,
Bench-mark . Precise,
Post-office ......,

Aneroid.
Ry. station .

Miss & L. ®, R
Cotton Belt Ry

Spirit level.

Spirit level.
Spirit level,

Ry stationi oo, i, Spirit level,
Ry. station .., ...., -

Post-office ...,..._.... Aneroid.
Post-office ............. Barometer,
Ry. station .,,..... vae.  Spirit level,

M. &L.R. Ry, lmdgo Spirit level,
Summit .......... ..., . Aneroid.

 Ry. station ............ Spirit level.

Ry. station ......... .. Spirit level.
Post-office .........., Aneroid.
Ry. station ..

Post-office ............. Aneroid.
Post-office .... ........ Anercid.
Post-office , .., Aneroid.
Ry, station, . .

M P RY yard ........ Spirit level.

Ry, station. ... Spirit level.

Aneroid.
..... T ey .
By. station.........
Post-office ....,...... - Aneroid.
Ry. station.  ...... Spirit level,

* B.M.100 ft. N.of Ry.sta, Spirit level.
L. bk, River nr. landing Spirit level.

Place.
Patsoh . s conisries
Bapcum. ... ...oueuan
Baxter ... ... T
Bay (Big Bay Siding)
Bayou de View.......

Bayou Bartholomew |
Bayou La Grue .. ..

Bayou Meto . ........

Bayou Two Prairie ..

Bay Village .........
Bear i vivevier ey

Bear Creek ..ouvviine

Beirne

Beith's Landing .....
Belcher .. ... .........

Belfast .........

Bellefonte ............

Belleville ..
Belmont.. .

Belbon ..o 0. Seaviess,

Belva
Bemis .. ..

Benedict’s Landing .,
Bengay ........ o ol iea
Ben Lomond .. .....
Bennett’s ...oovvnrinn

Benton cvveieivnis

Bethesda ..... el s

Beulah ..... %
Beverly .. .....
Bexar ..... vawne

Gremb, . oovviin

Salide. v veames

ELEVATIONS. 117
Elevation. Point, How determined.

249 50 Ry. station .....i..... Spirit leval.

139.50 Ry.station............. Spirit level,

24210 Ry, station,...... wrver, Spirit level.

207.10 Ry.station. .... ..... Spirit level.

138 Ry atstream . ....... Spiritlevel,

191.62 M. & L. R. Ry. bridge . Spirit level,

20188 Ry.bridge............. Spirit level.

19412 M. & L. R. Ry. briage . Spirit level.
621 Post-office . . . .--. Aneroid.
L. bk. White River 2000 |

589 28 | “Fr.below mouth of creek | SPIrit level.
1000 Post-office _............ Aneroid,
238 Ry.station ............ Spirit leval,
242,68 Ry, station ............ Spirit lavel,
1380 T AP i .. Aneroid,

1040 Honey Creek cevssss Aneroid.

934 40 Ry, station ...... ..... Spintlevel,
Ry. station . ...

244 60 Ry. station ............ Spirit level.

L. hank White River
599'38% below mouth of creek .

222.10 Ry, station .. .,...... Spirit level,

ESpi.rit]eve!.

203 68 Ry, station ... ........ Spiritlevel.

400 Town .... vev. Aneroid.
815 Post-office . ............ Aneroid.

cve- Anercid.
.o0 Opirit level,

570 Post-office ..
218 Ry. station

279.79 Topofbank........... Spirit level.
579 Post-office Aneroid.
297.10 Ry, station.. Spirit level,
3 406 Town ... Aneroid.
1302.40 Ry. station....... ve wv. Spirit level.
{345 .50 R-_v station .. Spirit level
| 336,40 ' Bench-mark _..... ... Precize.
12095 Public square ....... Aneroid.

28410 St L., 1, M. & S. depot Spirit level.
i280.50 Cotton Beltdepot ..... Spiritlevel.

575  Church ...... e ivere. Aneroid
535 Post-office .. ... ce<.o Aneroid.
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Place. County,
Bidville........ . . Crawford ........
Bien’s Ford .. . .., Baxter. .........
Big Bend ....... ween Polle ...,
Big Bay Siding ., .. Craighead . ......
BigCreek ..., ........ Boooe ...........
Big Creek....... veas Cleveland.,..... i
Big Flat.......... .. Baxter......... ..
Big Fork............. Polk. ....... g
Big Hickory ......... Columbia ... .., -
Big Rock......,..... Palaski ........,
Billingsly ............ Washington......
Blle ....ocoiuns. Pike .....covues..

Elevation. Poi

nt,

(See Bay} .........

259.10 Ry. station
Ry.station .... ... .

Bingen .............. Hempstead . ... ., ..,
Bingham Springs ... Perry ... . ... cee
Birdell............,.. Bandolph ........ N
Birta ........ ey T | | ey 400
Bismarch .. . .. ++. Hot Springs. . ..., A
Biswell Springs .. Sebastian ..... e B0
Blackburn . . .. Wk Ak Washington.. .. .
Bk AL o vviis SBCOMGE v 33‘35
Block Mountain ..... Van Buren ...... 1570
Black Rock ... . .. Lawrence ........

Black River ... . «+. Independence.... 248
Black River......,.. Clay cvvevmnnons

Black River, .. Lawrence....,.,.
Black Springs ........ Montgomery, ...,

Blackville............ Conway . ....... ;
Blaine .....,........ . Logan
Blakemore,.......... Lonoke ... .. .. ..
Blanchard Springs ,.. Union ... F TV,
Blanchton . .. ... «+... Bradley.........
Blanco .............. Searcy.....
Bland ............... Saline......
Blanse:t.._..,........ Seotts e s sy
L T
Bl el

Blocher....
Bloomer......... Szbastian .,.....,
Bloomfield.. ., Benton ......... .
Bloyd’s Mountain..., Washington

Blue Ball ...... & Beott suvisivii. .l
Blue Mountain......, Garland .

Blue Mountain....... Scott.... . ...
Blue Mountain ...... Stone .. ... e
Bluff City .. ..., Nevada:..,.. ...
Blufiton Yollih v v
Blythe’s Landing .... ..... g Sl
Blythesville ..., +i. Mississippi, ...,

Board Camp ........
Boat Mountain .
Boat Mountain

Balk v
Boone ...

smaaas

Carroll. ......

i

288.10 St.L,IL M, &
281.10 K.C.,F.S5.& M. Ry, bdg

%32" 40 Ry station
823 68 Bench-mark

400

530

500
1280
2034

500
2000

2800

1700

440
42

980
2200
1550

L. O. Day’s
Post-office .,..... ...,

Summit ... ...

ANNUAL REPORT STATE GEOLOGIST.

Rt. bk. White Rlvcr
{ opp. mouth Big Ck.

Ry, station

5. Ry ..

How determined.

Aneroid,
Aneroid,

;- Spirit level.

Spirit level,,
Aneroid,

Vertical arc.

Aneroid..
Aneroid.

Barometer.
Aneroid.

Vertical arc..
Spirit level,
Spirit level,
Spirit level,
Spirit level.

Post-ofhce

Post-office |,

Village

Post-office
Summit ..,

Post-office ,.........

Summit

Summit .
Summit

Spirit level.
ecise,

Aneroid,

Aneroid.
Aneroid,
Barometer.

Aneroid,.
Aneroid.
Aneroid.
Aneroid.
Aneroid.
Aneroid.
Vertical arc

Aneroid.
Epirit level.

Aneroid.
Aneroid.
Aneroid.

ELEVATIONS. 119

Place County Elevation. Point. How determined.

ace. : ‘
Bodcaw. .. .ovanii.os Nevada ' ........
Bodman . ...... .... caiaaees -
BOISEY .............. B84 Post-office Aneroid.
Boles caiiimaaiioiia

i | I —— T . PP P o L S, i )
Bﬂ]m::r Springs. ..... 1320 Resort........... vees.s Aneroid.
:‘m ..... (See McDaniel) ........

ERTRG & s b vl ainen d
i i vvere  (BeaBomo). i iianies

nnerville .......... Craighead , ..... F ! v -
;:no (Bonnerville) .. Craighead...... Y 264,10 Ry, station .. ........ Spiritleve
Bookman ... ...... Grant.......... e EAEER PR S ¥

s e A Boone . . ......... o - AP =
::D:::villi-e Logan ......... o 465 Post-office ,..... ...... Anernf:.

o R :
Boonsborough ....... Washington .... 1374 Post-office .....a vouvns g:::::eter
Boothe (Tomlinson) . Scott ........... 591 Post-office ............

Booty ......... . Arkansas ... ....  ooe. seeeiieeies veves .

..... .. Madison .. .. N
2"::;“'; ‘‘‘‘‘ Nevada .....ce:: 283,10 Ry. station veevesrease. Spirit level,
0 EETETEEERT T
....... P 1 R R, T AR R A A R -
:le::r ...... Newton...... 1210 Post-office .....ooviauns. _:D“OT:‘

OXIBY . .-naeee smrsan i) o 57
Box Spring ... ..... Yell ooooi.o 680 Spring ...ieseerscra ne
Boydsville _...... pes ADIAY.sisidiiiess o ayes

P White ..coovnnnnn T T .

Bm:f”c‘l“ b White 24_‘[ 10 Ry, station ,..... vvese. Dpirit level.

L 1 | A e e s
Il;mdl:y Lafayette.... ... 276 Ry.station....... ..... Spirit level.
ra ammsae e mda
viwiwmanen GIAEK, Sioes iiuen: wesess B
ira:::::'cmk Blagk Tty 2k Sec 13 75,,21w Spirit level.

ral S

Bragg .-.-.-vs WAL © 1 EREEY fann,  meawd AR 5 PR
e T e Prairie.....ovouns Tk g F S S

:“h’l‘ Scott ..oan.inns . B28 Post-office .. Barometer.
BmﬂzlwI ekt Vil Saline . ...... . Hb4 Post-office . . Ea_ﬂ?meter.
Brax‘ts;)lu-c‘; ------ .. Washington...... 148440 Ry. station Spirit _leve].
Brfn :‘.reel.t .... Logan ..:..oooune 540 Church ....... Anerotd.
Br}:;wille Yell SSE R 500 Post-office .. ... .. .v.. Aneroid.

riggsville ........ w Py

ight Star .......... Miller . ......... Rk e s i

e G 1270.40 Ry, station ...... gpirlt }:::;
Brightwater.......... Benton ......... 121640 Sugar Creek . . pirit 3

Brinkley Monroe.......... 208 40 Ry. station ........ Spirit level.

rInKiey ......ccc000

Brisbane ......... . Nevada .....oees

Brister .......00000n . Columbia........ ...... R TR TR e ¥

jstol ... ..iu.... Faulkoer ....... Lo, * . S s s .

l';:;:::n .... Crawford ........ 410 Post-office ...... vianses - Aneroid,

v.re. Randolph........ A Y s P L -

S I’lkne 4 Sralyain 394 Bottom Cr. 1 mile east.. Spirit level,

2":‘;‘:‘!‘;:;' sy Craighead ...... 261.50 Ry, station ............ Spirit level.

T s esasaes
Brooks ...... Grant ....o -.eas e
e SRR e e T LT g ]
g""’w“m‘m g Marion ....ot o 940 Post-office .......... .o Aneroid.
L0t e L
i E A e 5 o AR e B B =y e Sly o R -
g::shi“lh . Saline . 35’?‘ 10 Ry. station ...........c. Spirit level.
A L {ora A i
Buck Koob .... ..... BEREE - avaimst ws 4 2350 b ::::::ice ...... el T —
tain SCotE . oveoe s i
5 :"“b ey Dallas . ii.ouvans 280 Cross-roads ........ cew. Aneroid.
:::: R Columbia 282 Ry. stationl ............ Spirit level.
ckner. .... R
‘Buckrange ........., Howard ...... T oy 0 e ey
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Place. . .
Bkl oo M:;ot::::ry E[;:;tmn.P Pon;:. How devtermined_ Place. County. Elevation. Point. How determined.
Buena Vista ......... Ouachita ... BSLO_ '_:s p kel a5 ﬁn'ermd. o T SO varne PEITY ... ... . 470 Post-office ............. Anercid,
Bt G, e ™ 290 Ry. station . «eve.  Spirit level, Cascade........ vevees Faulkner . ..... ...
Bu&'a]oLick......._.. Pninset:m”.m » SRR RSN RS S | P Cash. - .coovvnvnvus Craighead . ... ..., Post-office ...
:uﬁ’al.a(}ity....,..... Matons. . oo e (f:eeToney) vg:::c.o; .......... i‘::::;:: ......... e e va ey na e ey dy e -
B::::? g:::er ive.adill, 820 Post-office ............. Aneroid. Cassville ....... pe MNewtoiii i L i3 7y
SRR TP e 1] 1] Crawford ........ s
Bull Shoal..... ..., Boone . ........ 510.98 { Ril::ltllkol“:%itstsl R..,E Spirit level. E:;n ................ Faulkner ........ 305 Aneroid.
gurk ............. wor Saline Jyienyeis. 500 Post-office ...... .I Aneroid Caulksville Logan ... 460 Aneroid.
urlington ..., : » ' sauthron ...... 0 Village....... Aneroid.
B“T“e’gsi’ringi.,..... :Z:‘:: 1453 ?::e i?;r?::;., M -é:::l:::sngh ....... g:::stian. i:} Post-goaﬁine Aneroid.
Burnville ..., ; R . > Post-office . . ......... Aneroid.
Burrow Mountain. ... i::a::;“ ..... " s:: Pcst—u‘fﬁce SRR Al :’;l::: l(.'-“::::::. o e g:o‘:?n 20 ]jg S:mmit " vess....  Aneroid,
Butlerville . . . | Lonoke 5““‘"‘“' R TR (Ed L et e = Frankii.n. 3 530 Post-office ............. Aneroid.
Butterfield ,...,,.... Sori g e o - reek , .. 3 ceviemeeeia. B3 Post office ............. Aneroid.
Buttry ;Ie‘;lt:npff“g CHEE ?92 RY Sldmg. Visipnig @ Teltieo, Cc:§:: giades. S;;::tgomery i 53?' Village, ..... T cves Aneroid.
Byler.... .. ..o lzard.a. L i * Cedarville. . Crawford ........ 810 Village. ..vvveviavise.s. Aneroid.
Byron . e R ‘Center ...... ShATD ‘usew ooy e oy T
Cabot ..., 10 Ry. i L = Center Ridge...... Conway ......... BT O EoHE diien i ey Barvoineter:
Cablty CHaak . v e Tobatn o 253 (S:re ;t::::) ...... Spirit level. Genterville, - ....ive Vel o iiiioa... 380  Village........... ... Aneroid.
Cache ..i.cccivvie... Gresne . ........ 200.10 Ry. station. ...... . .. — Center Hill........... White ..cocuuvn.. 265 School-house. ... ...... Aneroid,
Caddo Gap ..., . .. Montgomery..... BEP e PR bt o e e Center Point .,....... Howard ......... 470 Court House .... ... Aneroid.
Cadron i P i o — 5 - id.
Saaiitancs e, o A s e o e e e
Calamine ... ... .. Sharpm wost-office AReiel Cerro Gordo ... ..... Little River ..... 407 Town .......o0s ,...... Amneroid
Caldwell ............ St.Francis,...... 955 Bl G A LAUT TS, " L DA P S
Caledonia . ......, -4 Uniom ........... ... ode i o : Bhalle.ovee i ¥an: Boveni.aui o e
Calf Creek, ...., ... . i ing ... Aneroid.
Caioun . ... Coma . VBEE ctnnaes Ame Db o, T s
Calic . ; Champagnolle ....... Union .... ..ocvv weunen
Calm:rRDCk ------- ’ ::z]arﬁ ....... i 58121 i Ii-tbbl:I:zh'll.'?bE:l;leugl?? }' Spirit level, Champion..........,, Arkansas........  .....,
-almer: L. = PL 7R R Chargel ..cooa v ons WERBOM e yuinase — bvvi s
Camden ............. Ouachita........ 14810 Cotton Belt station..... Spirit level, Chandber: oicoinis Garland iy i ey
Camp ... ... CEYEET Fulton. .. ... .. FEn e W e st Chapel Hill .......... Sevier...........  ......
Campbell ............. Searcy........... 875 Village ...... . seveeer Aneroid. Charleston ........... Franklin, ..... ... 525 Aneroid.
Canman.. ... v Leeeoiniii . 295,40 Ry, station ........... . Spirit level Charlotte  _......... Independence ...
Cane Island. ..., -+ Craighead ....... ... R R T T : ’ Cheek ... ... v Phillips.... ..... .
Caney ........... Nevada....,..... v =i e | e Ko e Cherokee City........ Benton ... ... 0 Post-office ...... ... ... Aneroid.
Canfield ............. Lafayette. ... . 281 Ry. station ..., .. .. Spirit level Cherry Grove ........ Grant ...vo.oooo.  eenuns
Camnon......... +e+oo Benton ........ st sewas . B N : Cherry Fill ....conanne Polk | ooiiinnens 880 Village ..... cvaseeaees  Aneroid,
Canton ...,., Shatpescgmrya i Sreer eeeaiaeaeenaaas Cherry Valley ....... Cross..... ... (See Hickory Ridge)..
Cany Fork ........ Preer ool L. A T T S A AR e 5 CHEStEY &iiiiin anree Crawford ....... 840.40 Ry.station ........... Spirit level.
Capark . .i......,. <2 Newton.. ... . .. Z o O S s N ‘Chickalah ..., vers TXEIE cosenais 455 Post-office . ,..... veaves  Aneroid,
Card::n's Bottom ..... Yell ............. 395 Post-office . ..., vevnssss Aneroid Chickasawba ..... PSR LT e A o I S
Carr.tl.ﬂ',... coo Seokt ..., 1000 Post-office ..... . .., 3 Aneroiq. ‘Chidester..... ey Ouachita, ........  280.90 Ry. station ........... Spirit level,
Carlisle | reees Lonoke...ii..iion T T o ' L T Union ..... A e AMESCSILE ATl L
Carmel .o inaseos i OGOt e vavses— = toiss Taviiie Chismville ... ....... Legan........... 533  Post-office ,......... ... Aneroid.
Carolan.............. Logan icoumyine: 575 Post-office .. ... Aneroid Chocoville .......... Sebastian ....... 720 NRlaEE . oy ke s .. Aneroid.
SRR o o un AP et s ke faisiss IO } Choctaw ............ Van Buren....... 460  Village .......ooo.i...- Aneroid.
Canola, .....c...... Chicot........, o e A R R N N e | g (N e e IR i
Carrollton............ Carall .......... 1280 Public Square.......... Aneroid Cinda seeese.  Mississippi ..., S e D SRR
Carson’s Lake ....... Mississippi.. aroiygl b e, il e Lo V1L i d Cincinnat viei. Washington ... ... el b e s N :
Claremore ........... Pulaski,..eoo ... T e o e

Carter Store ........, Washington ..... 1420 Post-office ....... Aneroid,
. C , RE I'“aﬂ"—'“l Cotton Spirit level
elt . . 4

Clarendon ,..,....... Monroe ......... 125
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Place. County, Elevation. Point. How determined, e County. Elevation. Point. How determined..
Clarketon........c.. . Crittenden ...... 229,10 Ry.station .,......... . Spirit level, SRR Boward: oot . wrsass e A A THERER )
Clarkson., ..... Sharp............ P T aET e Corley - . Logan ....... 1425 Post-office . sl Aneroid.
Clarksville ... ...... Johnson . ..... - ggg,.:‘,? gg"m;‘_":l‘:r’l g Sfll!l:i’-sel?vel. "mne“’s Fi0HE v e o preermpnnsns 3559 L.g&n‘l:e}ﬁaufdl;veri Spirit Tevel.
GIRPRRY o srsnmasaay Van Buren ...... BN (AR A ::"cnrnerstoue----""' Jefferson. ....... ... . N
Claunch ... oo oo Craighead ,..... I _E{;r‘ner\‘iu‘ _____ Lincoln . insedae | = Wil
Clay cooeeeneieans White Lol | Cornie coaveinririna Union........... -
Clayton ... vove Nevada ..vio... :‘ébﬂ]iﬂ‘ ____________ TR S TR Ty Spirit level.
Clear Lake .......... Mississippi ...... . EoEwin <<« Saline . ouiieieins
Clear Point Ridge.... Prairie ..... ... .. Spirit level. Cotton Belt.......... Columbia........ %
Clear Spring ........ Cladle: o e i Spirit level, Cotton Plant ........ Woodruff ...vvuss
Clear Water ......... White ...... P X A RO . | R -
Clem .o iunnsganinsves PEPEY. ovvs i 55 ‘Cove Creek,......- - Hot Spring ...... Spirit level.
Clementine ....... ... Benton CoVington «.-seeeenn. Calhoun ......... )
Cleveland ........... Conway ...., ... 771 Post-office s .......... +» Barometer, ICOw Mountain....... Stone ........... ?ertlc‘al arc.
Clifton (Felton) ... Lee.............. 219.30 Ry. station .....,.. Spirit level. Cox’s Spring ......... Scott. uvivesiinee Anemfd.
Clifty ........... eeo Madison ... L.l e e e Craig’s Mill.......... Saline.... ... ... 266  Postoffice......... +os Aneroid.
Cline wean; JORMEDT wysprcoin:  main i T s B TR i e \Cravens.... .--...... Franklin......... 525 Post-office ....oovnnunnn Aneroid.
Clinton Van Buren ... . 516 Court House, ... ...... Barometer, Crawfordville ........ Crittenden . ..... 221 10 Ry. station, .. ...... «.. BSpirit level.
Clio . - Cleveland........ ...... ... ... R " Creech. .........c... Benton ...l Lol siiiiiisees el weaaen
Clover Bend ,........ Lawrence........  ...... . Crescent oieaionas. Sebastian .. ... R R R B
Clow ... .. ....... Hempstead...... ... .o.oeeen . . Crockett ...... ol Clafiheionil | Geie asies & heosgeinisia
Clyde . ... v+ .-ss Washington ..... ...... P T Crockett’s Bluff...... Arkansas ..... hwe ™ amrpen A
468 Ry. station ...... ..., Spirit level, T acksOn . veveiinas VAR e R e A T
Coal Hall ... vives Johnsom ... ... ... 472 .57 B:nl:h-mark-.,..‘ Pll?ec:ise‘ _z::l]::i"(‘.‘ruk ionoka eno o 205.62 M, & L.R. Ry, bridge.. Spirit level.
SRR s SN g asein o i % Crosses ............. Madison. ....... 1388.40 Ry. station ......... ... Spirit level.
Cobbs ....... Lonoke ...... 235 Post-office ..... cevess. Aneroid, - -.(:mw i NS i T . 508 Post-office . -, ..civeus Aneroid.
Coffee Creek. ....... Phillips...... ... T " ) il Piouaclui ... Vao Buren...... 1446 BRI 255y TR
g:fi‘:yviile .......... {:ackml:lln.u..”” ...... i er T WA T Y ”Crowley..-n-----»-- o et P e
I corELE s Cattoll, ... e . [ — 4 "
Cold Spring .. ...... Scott ............ 1060  Spring .. ... Aneroid. Crowley’s Ridge ... Cross ........... 842 3“&“;:.:2132‘;‘? "“""2 Spirit Level.
Coleborongh ... .... Little River..... vy - T PR . Bemtow.......... IR omaaaRE e veeresns Aneroid.
Colegrove White ... ...... sahes . . ‘Crystal Springs...... Montgomery..... €75 Summit ........ surserss  Anperoid.
Coleman............. Drew ...... ... Ceereeeeesi L Bhlberhouse .oovic. o Craighead Loovie cecece oiiiiaiiirerirssseessas
College Hill ......... Columbia . 2iiiiy  vivish cevesenes ey Culp..eceiee ooi.... Baxter........... T
Collegeville ......... Saline,..,, ..... 440 Post-office . . Aneroid. Cumming voveoevern.. Lincolo.... ..., pmeian e lssnesn e ez s
ol T b, Drew............ 167.40 Ry, station ... Spirit level. Curia .....evuseras...  Independence.... 550 Post-office ............. Aneroid.
Colona ........ RO Woodruff .......  ..... Ry, station .. Coniret] S P i T e ey 186.10 Ry, station . .....,.... Spirit level.
Colony Lake......... CIBY: . haseine 282.60 Ry. station ...... ..... Spirit level, Cushman ............ Independence..,. 707.10 Ry. station .......... .. Spirit level.
Calb o ks +. St. Franecis...... i 256 Ry. station ... . .. v+»  Aneroid, C¥pert.sviesivsaiae, Phillips ... .o PPN
Colombus ............ Hempstead ...... T b, T . Cypress Fork ........ Columbia ... .. s O A :
Colville ...... P— Benton .......... P SR T Cypress ....ooovoo.... Ashley........... 110.72 Ry, station ... Spirit level.
Combs. i . Madison ........ 14068.40 Ry. station'............ Spirit level, ‘Dahoma ......... viv. Fraoklin. ....... 550 Post-office . ... Anercid.
Coma ..... N Cleveland .. 200 Post-office . ......... v+, Aneroid. Dalark.. ............. Dallas,...... YA 242 .50 Ry, station .. Spirit level.
Compton ....ue ... Newton ... 2210 Post-office .. .. Aneroid. = BN o Johnson .........
Coneord ... 0.0 Union R A Beitevillaoc o vy Clale riiioiid Spirit level. :
Contederate Home... Pulaski.......... 312 Vertical arc. Dallas i —— g ey M e Barometer. o
Convenience ..,..... Independence ... ; Dalton, . e R S e T e iy TL M e
R AR - i gloggg )lsg&‘:ﬂﬁ:::k gm?si_we}“ I;::::"“"-: ---------- 5:;&“' 380 Post-office ..voveeiinnnn Aneroid.
o o SETEREN Ll R RS * . Danville . ... ...... PR | | P 387 Court House ........... Baromeier,
Copeland ........... Van Buren ....., 808 Post-office ............. Barometer. . 330 Tavel Ghtowni s s Anscall,
Copper Spring Mt'n.. Van Buren ...... 1544 Summit ..... PRI Vertical arc. ‘Dardanelle ... ... Vellooooonennins ‘i 314 River bottom opposite.. Spirit level.
Coras ...... Cleburne . .... S e, S ——— Darysaw. .......ovs o Gl T ey
Independence ... e e e e e ek Daveuport AT T e e A e Mo
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Place County.
2§ £ e Johnson . .
DIEVEOR - 2 pvimr wioes Sebastian .......
De Ann  -ooiciic Hempstead ......
Deaslee ...... [T Lafayette ..., ...
Debie ..... eIy s i s
DIeCRERE:  wiedaiyg e Benton ........ o

Deckard Mountain, ..

Dee (ridge) - vuuiuee
DeKalb. ..., AT
Delaney

Delaplaine, ...... ...

Delaware .., ... ...

Del Monte ..........,

Deluce. ...
Denieville (James) ..
Denmark ........... ]
Dannard ....... ...
Denton’s Ferry .
Denver ........

Dermott . ....
De Roche ..

Desoto ....... ;i
Devall’s Bluff....... v
DaVIRw. a5 J
DeWite ..., .
Dexter oo ok

Lag 153 1 g S
Dinsmore .... ,......
I s, e oo

Deodd City ...........
Doe Branch..........
Dogwood .

Deonaldson .
Dora.
Dorietia
Dota ... s
Double Wells ., ..
Douglas- ... ovivia
Dove Park, ...

Dove Park Springs..

PeBt®. o wvivini
Craighead ....,..
Cleburne.........
Madison .........
Greene

Pulaski....... =
Nevaga ...
Arkansas ........

Independence ..
White ....
Van Buren

Baxter .... ...
Carroll ......... q
Chicot
Hot Spring ..., ..
Prairle ,...7ceviss
Independence. ...
Union ., .......
Prairie .... .

Jefferson
Van Buren

Clgyesiaimmenin.
Franklin ........
Hot Spring
Crawford ........
Framklin ........
Independence ...
Jefférson ........
Liscoln .c.......
Hot Spring ......
Hot Spring ......

Elevation.

1220
2100
285.10

277.60
400

416.10

1665
230.10

240
1340

525

228,10

Paint,

Summit: o siidiadain
Ry. station ..., ... ...
Ry station ... ,...0..
Ry. station ivsus
Post-office . ....... ..

White River, left bank. .
Ry. station ..,.... ....
Post-office  ...,........

Ry. station .......

Ry. station ...

Past-office ..... .
Ry. station ............
Post-office .......... ik
Post-office . ..
Post-office

Post-office .......... v
Post-office ..., .v.....s r

Post-office . ....

Post-office . ............
Ry. station .-......

Spring

*Junction of Batesville Branch with the main line of the St. Louis,

-Southern Railway,

How determined,

Aneroid.

Spirit level,
Aneroid,

Spirit evel.
Spirit level,

Spirit level,
Aneroid.

Spirit level,

Spirit level.

Spirit level.

Aneroid.

Spirit level.

Aneroid,
Spirit level,
Aneroid.
Anereid.

Aneroid.
Barometer,

Anerpid.
Aneroid.
Aneroid,
Aneroid.
Spirit level.

Aneroid.

Iron Mountain and

= !_ = ———— ——— .—_-:-q
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Place. County. Elevation, Point, How determined.
Pope:iivanss v 448 Sec. 21,95, 20W ... Spirit level,
Ounachita . ....... ......
Hempstead ......  ......
Madison ........ 1310 Aneroid.
PIEES srroascanniars LOgan . van e ion 625 Barometer.
Dryden....oi.ee... .o Craighead ..., £ s
Dry Fork ... ...... Carroll .......... 1400 Post-office ,......... «vv Aneroid,
Dry Bum.oociinaniens Pl e 226(2) Ry. station ............ Spirit level.
Dyytown ......... ... Tzavdivciiicanie s (See Barren Fork) .
30 PR Logan ,.vo:1uaue 490 Post-office . .... ...... Aneroid.
Ducketh . oomyioieivms- Howard ......... R AT AT R
Duoff. ... sesse. ... DEATCY Yiiiisiees Post-office ......... Aneroid,
Dugger Mills ........ Boone ...ovennn Post-office ............ Aneroid,
Dumas covewniiannn Desha ..uiveivin Ry. station ..vvove oo
Dump ..o.... Washington.eeees  ..vee senavasis TR S N
Duncan,......... vees Monroe......... Ry. station .....
Punn..siia MODFD@ e b vreis  wdawes SRS W s
Dunnam .. .. Lonoke.. - (See Ked)onerivetr enon
Durant ...oooiiiaae, Garland ....... .. G TENTREYE TSR T e
Durham . ........... Washington ,.... 1247.40 Ry. station....... .... Spirit level.
Dutch Mills . Washington ....  ...... Iy
BUEtOn. aevpsvsnnios- Madison ...v.eeee  emssin 5 R A i
{42650 Ry. station ....o..ooi.. Spirit level.
Dyer i X { 427,74 Bench-mark ........... Precise. ’
Eads ..ovovovinnnn.. Crawford ... ... ciiiis seveeanaiiii Sravicta
Eagle Gap ... 1510 Toll-gate wewves,  Aneroid.
Eagle Hill ...oociie Polkoooivanain.s 950 Villpgericoiiemena i Aneroid.
Quachita ... ..... PR I RO
Crittenden .. ... 292 60 Ry. station ............ Spirit level.
East Mountain ...... Washington ,.... 1734 Summit or. Fayetteville, Aneroid,
PR ¢ .|| (PR AP
............... Crittenden....... Biad e e i T O e
BeokE S il s iwe - e AR PERE BN N
Economy . v ORI oy ST . T~
B gar: - vie i sii: S Prancis si.u
Edge .......vv0n.rve. Van Buren ,..... Aneroid.
A ] R Rt e seve BADGOIAE . ciasnss
Edmonson. .voavicean Crittenden. .....
Edwards. .... ....... Independence ...
§ 0 e FTE AR Franklin...... e
Egbert _....-........ White .
Egger (Cherry Hill}.. Polk. Aneroid,
Eglantine ......vieer. Van Buren ...... 424 Post-office .v..o..0 ..., Barometer.
EEypt o . .oonreenrens LAWFSHCE.....iit .o tessccusiiienreesssians
Eight Mile ... ... Jackson ... ...,
Kl Dorado ..o oo 95117 RS
Eldridge Howard ... .... b il b e LR =)
Elerson Sefferson e T S T
FEleyville HempitEad coors! | let DI emEanm i A
Elgin «.oyveunes evnaa  FREREON woearimir, el i e e e e
B o s Jaeksoh R Poen g T A e
HETE S . - e Boone ciivaeia.: 1026 Post-office ..ooouiiiia. Anergd
Elizabeth :.ovu.vuss FUion: . cuperarne @ S0 Post-office . . Aneroid,
Ellehidtt o8 by ed | BEn0n- ¢ isisas 1577 Tavern,...:. Aneroid.
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Place. County, Elevation. Point. How determinad
Wlkbne s, ., Washington ..... 1221.40 Ry. station, Spirit level.
Ella,...covunn, ... «es. Van Boren....... R . —

Elliot . ..... Quachita ........ ..., ..... e R LA
Ellsworth ... .,.. o Logan ..., 590 Postoffice . . __....... Aneroid
1L, e, S Clark.... Bl pal cepmes e

Blmo: ;5 sy - Independemce ... 250 Post-office ........ Aneroid.
Elmo . ... RRTT—— Crittenden. ... ... 226,10 Ry. station...... . . ... Spirit level,
Elmore .....icicuyn. Hot Spring .,.... ... R B R el
Elmot....... seesenee. Mississippi,...... ..., Sl R

Elm Spring .... .. . Washington ..... 1304 Post-office ............. Aneroid.
i Store;ovo a0, Randolph........ ..., . ... ...

Elmwood ..... se=rsss Boone ... |

Eln ........ ceweeis Aghley: oo 0L

ElPaso.............. White ..........

Emmet ..., ....... «. Nevada ..

Spirit level,
Eaders, _oogias Faulkner ........

England ..... ....... Lanocke .. ........
Eogle ... ............ Izard

Spirit level,

430 Post—ofﬁce

Aneroid,
Eaglish: o ooy . Jefferson ..., ... 285(2) Ry. station, Spirit level.
Beala iy, .--: Fanolkner ... .., N
Ll - " (v -~ B 29510 Ry. station. ..., . ..... Spirit level.
Enterprise ........... Sebnstl:m..... P 1] Post-office ......0...... Aneroid.

WM cvartsas bTash v IR RS T rasaan

MEBERGC ST nynens et en s e

Grant ....... A R VS

Marion ,... ..... 1125 Post-office ..., ..... vor Aneroid.

PRy, 280 Post-office ............. Aneroid.
Franklin ......

Arkansas ........ S o
Franklin, ..., 530 Village v oo, 000 Aneroid.
Hot Spring . 243 .10 Ry, station. ..., i Spirit level,
Euclid . Howard ...... feeeeeae
Eureka Springs ..... Carroll ..., .. gggsga,;;ﬂg;t;i_--'----;- Dol lenel,
Evans ......... ..... OQuachita . .... 216 Ry. station ........ Spirit level.
Evansville |, . ... Washington ,....
Evening Shade ...... Shewp Tt o
ExceIsior. PR ++. Sebastian.... ... 580 Aneroid,
Eye  seree s Cathoun. ... S5
Fairchild.......... oo Garland ........,
Fairfield .. F O 1 17511 A wevees Ry, station..........,..
SR SR o FERR R R Y oo Sl
Fairplay ...... ...... Saline 400 Post-office ..., .. ,.... Aneroid,
Fairview .. 182 Ry. station............. Aneroid,
Fairview . (See Pleasant Plains.}..
Blith (ooeovor vgion oJef@BOn ity o o o T e,
Fakes awisuols oo Woodraff .o, ... 200.40 Ry. station,...... .. vess  Spirit level,
Faleon..... veesswinan, Mevada. ., o000 00 e e e e g rep—
Fallsville’, 4. conins Newton. ........ 2000 Post-office Aneroid.
Fancher,..i. ..., Madison ..., .. ke
Fancy Hill .......... Montgomery. ...
Farmer ............. Scott ..... R 680 Post.office. , .. Aneroid,
Farmington ......... Washington,,.... 1204 Posteoffice .. Aneroid,
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1 County Elevation. Point, How determined.
P oo e o o e 8
ville covemeans .« DBradley..... L0000 mcare e "
fa"‘;"n“ Gap........ Faulkner....... v 315 Post-office ..... R :n'ef:ul“ﬂ
= er’s Lake. .. Palaski .cvvue . 950,68 L.R. & M. R. Ry.. ... Spir . 3
< Searey . icsiii.-v- 1030 Post-office .. ............ Aneroid,

Fay..oooe cooneters
Fayetteville...o...... Washington ....,
Fayette Junction..... Washington......
Featherston ... .. «v.. Mississippi.......
Felker.. ..o..vc.oon.. Franklin........
Felton..ooees woeiens 5.1 RN
Fenter .. ..v.-vocn.-e GFADL ... L.on
Fern ... «:ess..00.. Fraoklin....
WiThert Fort¥o.. bivivn  wovser e i
el e ama

Finch Mountain ..... .
Fine's Spring.... Crawford. ........
Fion - vevican ve +v. Ouachita.........
First Creek.......... Cross. ...

Fisher ............. Poinsett
Fitzpatrick........... Lee.. s
Fletcher,..ccouivna. .. Pulaski......

371 (1] S .. Benton. .........

Flippin. . .ceveiaenas

Floral ....cvimrmsnsans
Florenee....covuvaene
Flowery.oveee iovvens

Fordyce...vevunn
Forked Mountain....
Forrest City..
Fort Douglas. .. ....
Fort Logan..........
FortLynn..........es

Fort Smith......... >

Freeman ...cve..--+ avis
French Port ... .....
Friendship ... .... TR
Frisco (Porter).......
B s e =

Fuller:.....o. bl

PR DT e g o fainy 2iais

Marion..eee..n s

Fualton....veeveses
Independence....

Drew

SCOth, vrisannnnan
Jackson..........
Dallag.c. .z comsann
Perry ....ovenens
St. Francis. ......
Johnson..........
Howard ... .....
MIIEE . .iivsemnns

Miller, .. ........
Ashley.....oo0u0e
Pulaski.......
Boone.......eevvs
Izard.ceocs.cnnn. s

Quachita.........
Hot Spring.......
Crawford.. ..
érinenden..
MEller: duvie o
BEDLE, o wins s sanman

Hempstead.......

§1840.40 Ry. station.
¢ i

Ghe Spirit level.
Ark, Industrial Uni..

12434 | Jgnction St Paull  spirit level.
e Tall aniarnan

498, '.30 Ry. siding.............. Spli.r.it level,
219.30 Ry. station.......... +ov Spirit level,
L b nk White River | sty
443,64 J) JDUahelow ferry..... f Spirit leve
) 1508 K Suu‘ln:lil. ........ N Verticle arc.
815 Spring .o an‘ef‘old.
151 Ry. station..... Spirit level.
217.90 Ry.station.......coozen- Spirit level.
...... Ry. station.
380 - Aneroid.
f;E;C; B Aneroid.

720 Post- oﬁice S Aneroid.

1255 . Aneroid
259 46 Ry.statioD.esevrennnns Spirit level.
1400 Summit .. Anurmd.
278.16 Ry.crossing............ Spirit level.
o SRR L PP TS
419, 40 Ry, station. .......-..s Spirit
146.26 U.S. Jail... . Precise.

245 Post-oﬂice. weannis ne VAHICle ateE,
1140 Post-office... ........-. Aneroid,

Spirit level,

630 Post-office ... Aneroid.

£ 1
Ry. station, Spirit leve
259 ;?} R; bridge, Red River,. Spirit level.

==
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Place. County. Elevation. Point, How determined, Place. County. Tt s Bl H:' do:mlncd. -III
Gadsden,.. ..o, ... Cleburne......... H :ma.hﬂ'm-""""“" Independence,... 485 Pcét-oﬁrfe,............. Sl:l.ef-tl:u1 3 :
Gaines Landing... = I T 33N B E‘ﬁlﬂd Glaise .- cooon Jackson ..e...... 22310 Ry_.stanon S i pirit level. =/
Gainesville........ .. Greene. ., ..., .. 336 Ry. station = ... . ++ve.  Spirit level, - P o 224.62 ~| Higﬂljeitﬁoﬂa.t;tn;-on f Spirit level. "
Gaither | Boone., .... ... Sy S ke iaennaigs pind braie R
M g i N iy b S T e R I
Galla Creek.......... Pope...oo ... ’ ggg 23 g;ncq}::;z:-ﬁ __________ = g;;ciitsleével. d g::;;::ﬂﬂ woiniave Crawford uziivis 850 Post-office ..........u..  Aneroid. L
Galla Rock.......... Pope.......... (See Holla Bend)...., ., Gravelly Hill . Yelli s . 469 Post-office .......oovun. Barometer. )
Gallatin. ... ..., «se0r Benton........... At SR, = _'G,mulnidge,... iy DERAIEY civsvnasy  waiaus eesEs A |
Galloway ..........., Pulaski.......... 349 61 Ry. station, ..., . Spirit level. '-Gﬁfs _____ waskasins T WoedralE L sas 00 -seees Ry station’.........v..
Gammiel .......... . Franklin.......... 525 Post-office. .. ceee. Aneroid, Grayson . ........... Crittenden....... Tt NS
Garfield............_. Benton........... 1519.40 Ry, Station............. Spiril level, © Graywood ...ceaveaee Cleveland ... o0 L
Garland .............. Miller .. . . . 246 Ry, station:i: o, o, Spirit level . pealy ., ..l Jefferson ... ...... ... cieeeies Abaraares B piniie e
Garlandville.. .. .. reer Hempstead ... ... Greenback.cvevvienre JEROISON covirirns  ervier eeiee i eneranns
GAIEE \syvopnnsoans, White.......... 220.60 Ry. station ..,......... Spirit level.. B Greeiboro iiviineseee Craighead........
LEED Lincoln.... ... .. .. .. Greenbrier........... Faulkner......... R L A Spirit level
Garretson’s Landing., Jefferson...,,..., s TR, '.Gree.nﬁelﬂ- s  POMEREE s i ]i:? :’Zy;s:;;l:: Al:::.ngd i
5 i i iri s, 1) e v M ost-office . ....... :
L G G g ég& '}3 é(t L-, % % g SRl{;t:t; glp);':: {::2} g::::]:‘:;e.s.t. . e \vaa:::ington caves 126040 Ry, station .,.......... Spirit level,
Gaskins ... .. . Camoll..... . 1034.40 Ry, siding .. ... «+.  Spirit level, Green Ridge ........ BeodConaivires 830 Post-office . ..... An-m.-mdA
el -2 e’ bl RS Eerae 9 Fawn. i il i .Greenway,.. ves e Clay ;..a s iy 289.50 Ry, station. Spirit .level.
Gassville Landing. ... Baxter ... —— 417,98 ; \ﬁg;t:el{[:;egr li??bk ; Spirit level. . I(';menwood ........ +. Sebastian........ 535 Court House . . .. Aneroid,
e Sempnrina o o 5 | G G . Wasmgn L et .
avin ... Crittenden ....... 22110 Ry, station ... . -ivvo. Spirit level, Greersburg 311 Barometer,
Gaynor's Ferry ....., Independence ... 247,68 White River, Rt. bank. Spirit level. Greer’s Ferry.... ... Cleburne ....... ¥
Genoa ........,. ceeee Miller.,, ... 879 Ry, station ............ Spirit level, Gregory ..-.oovenoees Woodrnff Can
GBILIY vy g asians CE I 1y | T R e T et e i i RGOV ool s me' T Aneroid,
George’s Creek ...... Marion ..., eeee 760 Postoffies .. ol 1 Griftin Springs. . ..... White....oooonian 380 Spring . .. . ; i
7 : o e i igsby’s Ferry...... Independence..., 261.09 Rt. bk. White River.... Spirit level.
Germartown ..... . Conway.......... §802.90 Ry, station , .- Spirit level, Gr:gs 5 B i
1304.70 Bench-mark,... ... Precise. Grubbs .oviveirennin. Jackson ....oi.. g %
G i 85 sl Teardh. oociuaele 806 Post-office ..... wreeeais Aneroid, Gubertown ...v.vaeee Craighead...,.... ..o s By R L
Gifford ..., .. «+.o. Hot Spring ...... 331.10 Ry. station ............ Spirit level, ' EEFAEaT v v e vevs: Hempstead ...... ceesns. RY.SIBHOM tavvnvicrrae
Gilkeson i as i Craighead........ 293 Ry. station . ... Spirit level, Gum LOg - vvvevnness POPE eriiianiins s AR e
Gilkey: i, P, | ey Ve S btk e Gum SpringS......... Clark ........ M o gt R]r SLARION. .. . dannnnas pa
Gillet.... ........... Arkansas ... y Nndcn e e IR, . 20810 Ry. 5:s,tfon i e Spvll'ft eve]l.
Gilmore.............. Crittenden Spirit level, Hackett ,.....coo.... Sebastian «....s00 537.40 Ry. station .iviieian... Spirit level,
11 TR A o Cleburne. .., | Hackler sEaiee = Crpmpecudan 4 e Ce e N T A i "
Gipson....uui i Seott . ... Aneroid. " Hagarville ........... Johnson -........ 550 Vlllnge........ cveveress Aneroid,
Gladstone .........., Garland .., ... ... Hogler ....co.coviens Avkansas:....... SHAEl ieva ey
Glaize Creek... .. ver. White oo i Spirit level, alcomb. . ..... varvey, DEVIEE. . ...iee -, T S R el
Glasgow.............. Lafayette ......., devrenay OTAWEOTE e s e ekt e W R )
N i Carroll, ......... }IalfMuonMonntam. Stone . ...viann.. . - 1370 Summit ....oeiv0n00e. ‘?-“_‘“_'“'d'
Glendale....... ... " Lineolnweieiaii: .. R A I S e Desha .......... 13730 Ry. stsn.'on. i3 Spirit level,
Glenville............. Nevada..., .. . B LR A e s bt [ alliday ,......oces.. Greene ... ...... vviees Ryostation.... ai .
Gold Creek ., .. . Faulkner. ..... ., 294 10 Ry. station ,,.. ... . ... Spirit level. 3 e R Palaski...oveunns 363 Post-office ..... Aneroid.
Golden City ...... wos Shogaw sohe iy, 350 Post-office ..........,.. Aneroid, Hamburg «ovvennnn.s. ) L ++» Court House . 14
Golden Lake ..... ... Mississippi....., X T IO v e oe s aass: LONORE i ciiisiias 222 Post-office ... Spirit level.
Goldman,. ... ... + Arkamsas 0. 198.58 Ry, station..... . Spirit level, - Hamlet ........ weaeey Faulkner ........ e Py e, A o
St. Francis.......  206.40 Bridge ,ouiiian, Spirit level, . G - oo ciovivien; OTOSE vwsssasaiaed  220:80 "Ry, stationvy v vvess Spirit level.
Washington....,. 1984 Post-office..... .. ..., Aneroid. ille ol b U T B AR N o ot 2 =
Polk ..., = 5 H:::Z:affl_lf ''''' — Calhonn..;.--.-- 203 Caunﬂonse........... Anero}dA
Johmson..,....... 625 Post-office........ .. .. Aneroid, N nnks-;....... tvvi.» Van Buren....... 1525 Post-office ..iaviiuen vvo Aneroid.
Jefferson......... 240 _Ry,statiun............. Spirit level, e Rnoves ... SR L e
Lineoln.c...o... . Ry, station oo . '-'bour _____________ CalHEmm s vswaes T searss e P P ceves
- 9_‘B L



A
30 ANNUAL REPORT STATE GEOLOGIST. ELEVATIONS. 131
HPlaceA County, Elevation.  Point. How determined, Place. County. Elevation. Point, How determined.
ardy ... .veeueeve. Sharp L., -« 34810 Ry.station.... ......., Spirit level. Gindsville e vreenss .. Madison.......... 1300 Past-0fiCe . vsrunrrnans  Aneroid,
Harlow........... «. Calhoun. ........ cevev- Ry, station. ...,....... Hiram Cleburne... ... wRN cSEwRETT Tsmeaals
Harmlony srersivanass Johnson. ........ 540 Post-office ....... Aneroid, Hobart Logan............ 685 Post-office., ........ vees Anercid.
Haro.dtun W S Crawfnrd......_, ...... HollaBend{GallaR’k) Pope ......000nee 870 Post-office., ............ Anercid,
Harrfs seessecaneie... Washington ..., 120140 Ry. station,......... voo Bpirit level, ETotand i i, . Faulkner......... SR L VRN TR
Harisburgh ......... Poinsett......... 28410 Ry.station........, Spirit level, T DUTTUTT . Lonoke... ....... 25510 Ry.station......... vev. Spirit level.
Harrison............. Boone....... veee 1100 g Valley east Of SeE: 3' 18 } Spirit level, REOEIN: o o e ik Perry..cceceeaen. 530 Village. ..... cevieiersss  Aneroid.
W 20W. e Y
Harrisonville,.... ... Jackson ......... Holly Grove........., Monroe...ccivnae ..., Ry. station. .oe...0uuss )
Hartford ............ . Sebastian........ Al:xeroid Holly Springs........ Dallas., ... ...... 280 Post-office,....ocvvnuasn Anc'mld.
Hartley ........ .. Polk...... ' . | _— (275 T e NE L Estimated.
e R T ' Hollywood, ...... ark ,.... [T, v -
Hartley Mountain.... Van Buren. ..... 1878 Summit .. ... vessscee... Vertical arc, g Hg? i seC. 32, Spiiik faval,
Hartman,............ Johnson....... .. {ggggg 1];9. station....... Spirit level, Homan. . " Miller,..... .. 266.10 Ry. station, ... Spirit level,
Harwood [sland i e L Pr_ecmg_ Hoover ..... Bepton, ceiviaiian
= ; Csan Chujot........... ...... CravEeeerierasanas Hope ... Hempstead,...... 352.10 Ry, statien............. Spirit level,
Hatc_ ie Coon e Craighead ....... 230,10 Ry. station....... ..... Spirit level, Hopefield. . Crittenden .. ... +.-es Ry.station... .
Ha::e D::lountam “+-- Van Buren,...... 1850 Summit ........._.... Aneroid, Hopeville ..., Calhouni..ivecut 330 Post-office.,........0... Aneroid,
Ha eville ........... Conway ..,. ... 880 Post-office ,......,.. v Aneroid, Hopkin’s Spring...... Benton. ......... 1182 Spring...csseusienenas, Aneroid.
Hawes T veer Garland ......... 5% Posteoffice . ...v. ... «o. Aueroid. Eopper _______ il Montgomery..... .
Hay L ne DM oonsrerions --=+e+ Ry.station.......... Hopper Landing...... Marion, ......0.. Left bank White River. Spirit level.
M e oo 22290 Ry. station....... ... Horace cosews. FOIBSKL.. oo ivuan, R P g
Hazel Grove ......... Independence , . Horsah;.aldl = Columbia
Hazel V. A : : O S el Cewdyiues B
zel Valley ........ Washington ..... : 5 Malvern Ave & Sil-}  Spirit level from
Hazen ......icovviee. Praivie. . ioviinnn oon.s Ry, station............. I ver St Little Rock.
B vty i Lonoke..,....... 22718 Ry. station............. Spirit level. Hot Springs.......... Garlnd.......... i 6ol }S'B"uirkgﬁ.fgfn:“ =‘ Spirit level,
Hearne ...vuuvuuv.... Clark g Y s g prers | 1445 Rector’s Heights....... Aneroid.
Haber v i . Cleburne ... 485 Court House .......... Anergid, ‘Hottentot..... e - Carvollisiiinaidn 1400 Post-office .....uon i . Aneroid.
Hebron _........ LT o U = HouStoN. vveavre vnnns Perry aeee vanees 877 e, .... Barometer.
Heckatoo ........,... Bigoloiconn i v e I Howe. wins Phillips..evean.... 20710 Ry. station.. Spirit level.
Heetor o oo 3% - 765 Post-office . ....... vve. Aneroid. Howell........ sisiass. Woddift, . s cdevss Ry, station
e 19340 St.L,LM.&SRy.sta,.. Spirit level. HoXie..uurainas Lawrence ..... wes 26810 Ry, station............ Spirit level,
Helena . .... i «»s  Phillips ..., e A{ 202.90 Ry. crossing . - Spirit level, Hubbard Washington......
141 Low water, Miss, River  Spirit leyel, ' Ll
Henderson ... .. csess Baxter. ......... 500 Village ......icovviiees Aneroid, L L NSt Oufach1ta. """ o
Henderson’s Enob, ., Searcy........... 1905 v T Barotietes Hudspeth.covsvviesy Chicot ... .oooii. 134.70 Spirit level,
Henrico ..., wowime - DRSS Huffman.....oo..o..n Mississippiocavans  wanins
Henslev ..o iuiny Salime 2000, 250 Spirit level Hughes......aneu.... Crittendon........
Hepsey ..iiioovaine. Marion .oeveen.n. ... - HOma oovierannn Phillips ...ovvens 196,90 Spirit level.
Herd ..... tessrssness Bentonm .......... oy | Humphrey .....--.... Arkansas ..... i yiiars .
Hermitage .. Bradley ......... R Humphreys ......... Jefferson......... 186.58 Ry.station.. ....... ... Spirit level.
Herndon .... Greene ... 3 ey Hunt... .. Johnson.. ; 560 Post-office .......... .+ Aneroid,
Hewett’s Mill ..... e Washlngton ..... 11494 Aneroid. Hunter.,....... vivses Woodrnff...,, . ... 213 Ry, station........... .. Spirit level.
Hunter’s Mountain.,, Van Buren,...... 1160 Summit...iauee + Aneroid.

Hickory Plains. ...,,.
Hickory Ridge ,...... o
Hickory Station...,., Montgomery.....
Hickory Valley .. +++ Independence ..,

Prairie. ... LT [

567.40 Ry. station...... ... Spirit level,
1525 Court House............ Aneroid.

Huntington ... Sebastian ..
Huntsville...... .,... Madison
R R IETal.  +| 1.7 | SRR wenees Ry StAtiON.cavisuvniinn

Spirit level.

Aneroid.

Hicks ... semnemens B FIROCE L. .00 Spitit léval, ~Hurricane.....iaaiain Salin‘e...... S 340 Aneroid,
chksvil]e .......... Fhillips .......... _Hyde Park..... PP 5L 111 L . "
R0 e sy «vesss Bentonm........... ..., B T S By drick: et CRORS o 5s s Svias
Higginson ..... ... White...oooivnnan 22010 Ry, station,...e.eveeess Spirit level, Ico, ... Graby
Highland ............ Sharp............ el o ] e ool Al 2 £ N Clebum:... ......
Hight (Pleasant Val.) Franklin. .. ..... 41020 Post-office.. ... .. Spidt lavel: o e R L R R T T e e
Hillsbora, ......... R o111 T bt RO g e WRAE 5 L el |
Hill Top.. . ......., Boone 210 Post.office ; : 8579 L.R.&F.S. Ry Vi Previin
2 - Aneroid. 1 il
s et Bl G ... Popnee {81 Fnclon ot ol T sufifo,
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County,

Imboden...... ...... Lawrence.......,
Independence........ Baxter.,..........
Indian Bay....,...... Monroe....ouua

Indian Bayou........ Lonoke.... ..
Indian Creek......... Carroll.....
Ingallsiveveeaniinii Bradley

Ingram,
1 AR

Irons Mountain.,....
Trenton ...
Island,..... .

Tvka.......

+ssesernas Randelph........
..... [PTOREENES | A
~e1essasa.  Bentonm.....

...... venss Puolaskioi........
Sebastian ........

5¥ vy Searcy...........

Ivesville ....sveuenri. Pulagki.oeeis..iy

I s

Jacinto ...
Jacks Creek. ..
Jacksonport ..
Jacksonville ,........ Pulaski

Jakajones

James . ...

Jamestown
Jasper....
Jay .. ...

ciner Dallas....iviaa..
Jackson..........
Jackson ...,.....

Hempstead .....
Eladinig ‘Independence....

e Independence....
tresesiees. Newton .........
“rsssssas., Logan . .........

Jefferson (Jeff. Sp’gs) Jefferson ...... i

Jeunings Falls,...... Vell . ..., Wia

Jenoy Lind ..........
Jenson .....

Sebastian . ,......
Sebastian ........

Jericho .....ovv.evv.. Crittenden .......

Jersey ...

Bradley .........

Jerusalem ......... .. Conway .........

Jessteville, s ouniinuis
Joan..... ok el Ok

Johnson . ... ..
Johnsville .
Jones Bayou.......,.

Garland . ... ...
ceinsensas Woodrmff.......,.
ces.-. Washington ....,.
.......... Bradley .. ......
Pulaski ..., ..

Joneshorough ........ Craighead .......

Jones' Mill, ..
Jordanbrook .........
Judea .. conivvaniata,
Judsonia couviciianais

Julions ...

Junior . ....

Keamrney ...

-++ss  Lafayette ........

s Crittenden .. .....
e baaven NZEEA G vy

SR T SR 3
ST DAL . o i ainain .

coamenenny Jefferson.........

Kedron cvemrens=s v Cleyslandicoe o
Kea¥il viziveinaiaasiw Monros.asis, oo

Keller ,....

revssaraas  Little River..,...

....... vee: Otachita: i

Elevation, Point,
282.10 Ry. station............. Spirit level,

221.62

1050

325
300

242
201.07
282.10

1194.40
243.68

309,10
';311.]0

M. & L. R. Ry. bridge..

Post-office. .cuveiarsn,s

Summit.....oieiiniinn.

Village,..cvvavnnnnnn.,
Post-office vuuviesninnns
Post-office . ..
Ry. Station __,.,..

U. 5. Eng. River gage..
Ry. station

Ry. station. ...

L.R.&M.R.Ry.....,

K.C.,S8. &M.depot...
Cotton Belt depot......

Ry. station.............

Ry. station, ,euvesssus s

Ry, station .......
Temp. Fench-mark

Ry. station ....
Ry. station ...ccovveins
Ry. station ..,,......,.

How determined.

Spirit level .

Aneroid,

Vertical arc.
Aneroid,

Aneroid.

Aneroid,
Aneroid,
Aneroid,
Spirit level.
Spirit level,
Spirit level.

Aneroid.

Precise.
Aneroid.
Aneroid,
Spirit level.

Spirit level,

Spirit level.

Spirit level.'
Spirit level,

Spirit level.

Precise,
Spirit level,
Spirit level.

Place.

Kendall........
Kensett..ooaecvuee o

Kenyon . coreseasanans
Keo (Dunnam) ...... Lonoke .......... 232

Kerr’s ..ceviesr-a--.. Lonoke ... ... 255
Key .covvvne
Ke_ytan.

Kinard..eseeuse.
Kinderhook

King's Mill

Kingsville
Kirby ...
Knaobel, ....cqven

Knoxville .....vovee-s Johpsonm....o.ois

vvies. Fanlkner......o.n 336

ELEVATIONS,
Elevation.

County.

White . ..vianeann

Giasiaeiess TEIRIR Srsstmacii 5
Killgore . .occeiannian Newtor ..........
R 3 - L iy (SN e
Sivves CTEbMENET I v 440

Kingsland ......0000. Cleveland ........ 208
O -1 1 - - T T S
Kingston ...qsveseees Madison......... 1330

Randolph........ T G iy

cone: KABY. v R

Point.
Post-office .
22410 Ry. station....... ..... Spirit level.
Jackson......uu.n deen aaeelas :
Ry. station ....... veres  Spirit level.
Ry. station .uuuiv...... Aneroid.

Bentom. .....coove 4veres asevess

Post-office . ............ Aneroid.

Sallne Leevenn..a? meEEG
280.10 Ry, station vocueene ...

398.20 Ry.station ............ Spiritlevel,
898.70 Benchemark ...........

133

How determined.
evareeeeress Anerotd.

Post-office ........... «. Aneroid.
Ry. station .....ou0....

Spirit level.

Spirit level,

recise,

Krumm’'s Mill........ Woodruff ........ 196.40 Ry. station ............ Spiritlevel.

LaBelle ............. Saline ...
Lacey cevasiersnia..
Lackland ,....
Laconia ........
LAaCrosse cavans sasaesr Fzard .. ......
Ladd’s Mill.......... Washington...... 1074
LaGrange
Lake City....coovnse. Craighead . ... W
Lake Farm........... Jefferson.........
Lakeport ..vieavavans Chicot oiannnnainn
...... Chieot vsvesaaal

Lake Village.

Lamp

Lanark.....,..

Laneburgh, ......

Lansing...eeeee
Lapile.
Larue....
Latham .

Layton..
- Lead Hill.
‘Eaard.......s
Leatherwood.........

varesss Nevada .

svessses Johnson.........

1’Anguille River..... Lee .... _.......
...... Crittenden,,...... T, S
Thalons coraiipn . | mewins
....... Benton........... AN

...... BORS: | sonlearis Sy 700
Bower) Sebastian .,
Lawrence ....... veaes Garland....
cevanias Jacksom, .

Lavaca (Oak

Drew .....

inina GERE -l

wawey BB e i saimais .

Phillips ..ovv. ...
ivsas Columbia, ..

Ayl LT R A 650

Ford of I1l, River ......
207.90 Ry. station ............ Spirit level,

Van Buren,...... e L
202.70 Ry.station,............ Spiritlevel.
Post-office.......... veee. Aneroid.’
..... ceseesiens  Aneroid.
336 Ry. station......... vers Spirit leyvel.

480 Village.

Aneroid.

Aneroid,

404.10 Ry. station .. . Spirit level,
409.04 Eench-mark..... PR Precise.

Tamberton........... Monroe.....
Lambethville,........ Crittenden........ T T
...... . Van Buren.......
posve Dragley oo e et
Lancaster.....ceiaess Crawford.........
Goam, MR ITi .0 IR s
L o 1 e R RS Y R
208.90 Ry. bridge............. Spiritlevel.

Spirit level.

Sugar Loaf Creek ... .. Aneroid.
caen JOLBIK v vy g L
942,40 Ry.siding.,...v.voi0ee.  Spirit level.
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Lebanon. ...,....... Sevier ..., .

Lecont, ... .00, voo Polaski,..........

Lecroy. ............ Hot Spring.....,. Spirit level,
i 2 T A wi EEE T oy e
Leedswne...,......, Cross ...ue v,

Lee’s Creek..,,......" Crawford........, . = L
Lehighvunseinin, .o, Cleveland......., e S .

Lemric, ......., weevs.  Sevier,. .., sk R LR

7 T T ++ Franklin.....,,., Post-office Aneroid,
Leslie (Wiley's Cove} Searcy . ....,. Village Barometer,
Lester......... S e Quachita,........ . Ry. station....... ...,

Levesque ,,.... ..., .. Bhoss: gy 22010 Ry. station. . seessens., . Spirit level.
Lewisburg............ Conway....... .. gggggg B ter K. . « il
Lewisville, ......... <« Lafayette......., 283 Ry. station,,........... Spirit level,
Lexa......... .. Phillips.......... Spirit level,.
Lexington............ Van Buren..,.,

Liberty . iioii i Quachita,.......,

Lightle., .., ......... Monroe ...,.,.. 2

Lalleyioitaasizs i Ouachita. ... ... - Spirit level,
Lillie,.. ve.. Crawford., G Spirit level .
i Randolph .......
Limestone Valley..... Newton ... _
Lincoln ... ..., «+-. Washington.....,
Linder.,....... vevess. Faulkner.. -,

Lindsay........... ++. Lawrence
Lindville............. Johnson..,

Linwaed.............. Jefferson, ... ..... ~eew.. Ry.station. ...........
Lisbon.............., Bnion oo . ol Ko B o Y

Lissie ., ...... tesvsan. Pike..,.. Femariaee asaias T

Lithm ............ «s. Lawrence....... = T R T W A R s

Little Bay....,.,. +«. Calhoun....... .. 324 Ry. station. ... ... «++  Spirit level
Little Red....., o WHIESL S, L w i b S

Little Red River.. . . White _.... 217.10 Ry bridge............. Spirit level.
Little River,,........ Little River, . .

Little River,......... Sevier., ..., 212,50 ‘;P;::ogé cﬁé{'z;w f Spirit Jevel.

r%&_}ég t1';};11:cu’l}_{der.n:.tU..S_ Ty ]S)plr:t level.

§ : 7: ate House, recise,
Little Rock, ., ... seeo Pulaski......,... 129?.85 jc‘ggﬁﬂ‘hﬁ,‘;‘:i"usf ek

e Hempstead. .., .., Preea e ieea. R

Liverpool Sebastian.... ... 600 Village, cuaosoviiigos Anergid.

Livingston Stone.,.., 370 Post-office,......... Aneroid.

Llaged et Az Pope...... T A e

Loafer’s Glory.,.. ., .. Newton.......... 1887

Aneroid.
Lochinvar............ Lafayette

Lockesburgh.,.,,.. .. Sevier... .. ...u...
Locust Bayou...,.... Calhoun.....
Locust Cottage,.....,
e T | e o e T
e e s s Faulkner....,,,..

371.90 Ry, station ..
London........,...,. Fopa, il 33?815 Bench-mark..

Lone Elm Church.... Scogt S L 765 Church .,

Spirit level
Precise.

i S »ave. Aneroid,

. ELEVATIONS. : 135
County. Elevation. Point, How determined. J
Pl i . WOdRE e L S Gregery) siitase
; Grove Woodrnff ..o aiaann (See Gregory) N .
A L 520 Post-office....o.c.0inn. nereid,

.. Franklin e
Lonelm..cvve ounen 750 Post-office ,.......,.. . Qneroig
LonERock""""" Baxber . ioviicoae 31000 Tnpofpeak,.....‘.-.. nerold.

554.50 Low water at Ferry ... Sp?rit level.

TL i SRt o S Tl i N
i St UNTE S |, SN Wiyt | irvnral pisenes )
g HotSpring. ..... 540 Village......... ciaeeess  Aneroid.
s " Lonoke i visess Ry, station, C.H.oooooal ) 5
Lonoke . ... connnnnann st P
Lookout Gap ........ Scott ...... 1110 ,
Lorado eai. s vies GrEeR.I i 3 940 st
in,...... Conway. .... 2 ) ‘
o ::B:::::: : SEATCY .. ..iiana 2200 Summit ...... A S Aneroid,
I‘DSt . iy R )
Louanm. ... coes- .ont Ouachita, . ....... ... W R .
Loulyma, . coverianeas Green. covaeivees 5 e was . e
kson..... wweEe  GRaNE S AR .
- e o [1e) Rl Spirit level.
184640 Ry. station .
BentoR cavivensas .
Lowell. .....vonvanie
..... Boone ....chvevens )
S S:arp von. G40 Post office .....v.vivee.  Aneroid,
Loyal...ovavs s
Lu:ky veessienss.... Montgomery.....  .....
Lodwig..cvin voriniv. Johnson ... .. e e
Luella ........ savinve AMDEW, Sueiiy s damas
Lufra..ocesoee...... Onuachita,..
) 5111 R St. Francis.
Lumber.............. Columbia .,

Luna Landing ....... Chicot.....
Lunenburg ...... .... Cleburne.....
.. Ouachita ..

At Wolf Bayou ....... Aneroid.

Lunet ..... !
Lunsford, _.......... Craighead i
Lutherville .oevvv ... . Johnsom ......... 775

....... Lawrence ......ss e :
LT“:I l: . Puolaski _......... 271.10 Ry, station .. ipu-n ;:\rel
McAlmont. ......... Puolaski . iy

i 71 AR 435 ... easmmn i
S :::;:u'ﬂ ........ 209.40 Ry.station ....cevennnn Sp{n_t leu;.
ucgror?i”“.“'.-“ St.Francis........ 230.90 Ry.station ............ DSpiritlevel.
McDaniel............ o e s o
McGavock...... .... Mississippi. ...... : Hﬁ gl %piri; i:"].
McGeher.oiiiaiani.. Desha oo oo $148.86 Bench-mark r?c'sl_ =
McGehee Junction Desha . ..covnrens 145 Railway ...oceus crassas  Spirit level
cGehee Jun ;

3 tand. .. «ors e ¢ o e G AR .
l‘chlr}ney....‘.. gi:]:n:a ........ 288 Ry. station ....... vov.. Spirit Ee“l'
McNeil . ...... S 650 Post-office ............. Aneroid,
McPhearson ......... e =1 I SR, Ry. station ...v.nonnnn Ry
‘Mc:ale e peareas Pulaski .evevvenn. 80810 Ry. station ............ Spirit level,
rabahals =2 o -'” ,,,,, L
Macedonia........... otk S e o gr 1T )
Macey. oo ve- s Craighead . ...... RN ¢ I
Madding............. Jefferson......... ..., W waewess gy
. HotSpring....... ... Vg e :

‘Haddry S: Frl:ncis. ____ . 220 Ry.station ..........e. Anernf:. "
g L1BDIEL Logan . 460 Post-office ..ooveriinnes guern: t
Magazine......... L seasessrrsasasr-. DBarometer.
Ha:uine Mountain.. Logan........... 2:3?.2 (.:rest,: ..... L
Magness’ Ferry...... :::psz;ie:ce.,... s S VosdiEal act:
Magnet...... ... ..., HotSpring..... ' o) GRERAE,

&n ; o OB vy s seres. Ry, station et
Magnolia ........... 278,10 Ry.station .......,.... Spir .
Malvern ...........,. HotSpring. .. ... { Court House,...vievras
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Place. County.
Mammoth Spring.... Fulton,..........
Mandeville .......... Miller.......... i
Manfred ........, =eo. Montgomery.....
Mangrum............ Craighead...
Manodb .ol Drew il ...
Mansfield............ Sebastian..... ..
Mantee .............. Madison.........
Maple ............... Carroll ..........
Marble ............. Madison.........
Marcella.......vuuu., SLONE L.vasianeens

Marche ..,

«evesecans Pulaski..........

Marianna............ Lee
Marion .....
Mark. .. ....

..... sasssanas

++s. Crittenden ,,.....
Sebastian ........
Marked Tree. .. Poinsett. .........
Markel’s Mill.. Boone (?)........
Marmaduke, ...... v Greene, ,........
Marr............c00u. Columbia ...
Marsden.......co..... Bradley.......,..
Marshall Searcy....cuueus..
Mars Hill....... .. ... Lafayette ,.......
Martha ...... 000 Howard .........
Martin, ... vevnsaeas Woodruff,,,.....,
Martin’s Creek......, Sharp..
Martinville, ........ . Faulkner, ........
Marvell .......,.. ... y, PERHDES. - iaca

Mason Valley........ Benton.......
Massard....... seveve. Sebastian........
Matney’s Knob, ... .. Baxter............
Maumelle,.... ......, Pulaski. ..........
Maumelle Pinnacle... Pulaski.,.........
Maxville ............. Sharp

"~ Mayflower........... Faulkner.........

Maynard............. Randolph........
Maysville ............ Banton.....\.0),
Montgomery ,....
5t. Francis..
Mebaneville, ... ... «eo Cross.......
Medford.............. Desha.... .......
Melbourne ., ......... Izard ....
Mendenhall.......... Nevada .,

sanaan

Menifes ......00,0. 0L, Conway.... ...,

Meredith...c......... Woodruff..,,....
Meyers. ........... . Garland. ..,......
Michener............, . i et
Middlebrook.,........ Randolph........
Midway.............. Drew......
Midway............,. Monroe,.
Milan. . PR | e
Milford......ovvinae.. Sevier... ... T

Elevation.

512.10

1800
845

{2

267.57
235,70
225.10
525
229.10

1070
271.50

Point, How determined,

" Ry.station ,........... Spirit level,
314.10 - Ry, station ,......

cess. Spirit level,

Post-office ............. Aneroid,

Post-office . ...

Post-office ........ .... Aneroid,

Ry. station ......,..... %pirit level,
r

+evavess  Aneroid,

Bench-mark............
Ry. station .....ee. . .
Ry. station ............
Village..covivuiaransin

ecise,
Spirit level,
Spirit level.
Aneroid,
Ry. station,..,......... Spirit level,
Mill.. ...... sessievenns  Aneroid,
Ry.station.......... «+v  Spiric level,

Court House.......,.. .. Barometer,

Ry. crossing............ Spiritlevel,

Post-office.............. Aneroid,
Ry. station.......... L

Post-office...,...... +ves Aneroid
Post-office.............. Anercid,
sra--aa  Aneroid.
Post-office...........i..  Anercid.
Summit................ Aneroid,
Villgge Aneroid,

Ry. station, ., ......... . Spirit level.
Bench-mark. .., -++s  Precise,

“Old town? ... ... «+s» Aneroid,

Ry. station......, «r.... Aneroid,

Ry. station.:........... Spirit level.
Bench-mark . ,.. ecise,

Ry.station. ..., cieenes  Spirit level,
Post-office...... .... «+. Aneroid.

'f\_yilto"""""

. Minneola .......-- v

| Mill Creek..covvvenees POPE.casvaaiininn
e Stone avcavaranan
Little River......
Sebastian ......0.
Ouachita, ........
ivsvevasees Little River..,...
B S~ Columbiac: i
vo. Ashley,. .. .......
Miller...oooiinans
 Mineral,...ooamenenes Pulaski....... ...
Mi rings...... Howard..........
- g Little River......
MIREUID . eese o eeee LAWTEDCE L.
l[iste Ashley..coeenas.,
Mitchell,......o00-00e Fulton.. ..o
’ui;ar ...... I .. L
Moark...oiiaenaenes Clay..isoaioivaios
TS R .. Independence....
MOGOC .. nnmernneeess PhIllips coeei ...
. Moffit (Billingsly).... Washington. .....
Monarch, . .oviainan. i
."".l.lnney. ..... et Logan ...c.......
Monroe ... .. vevavssss Monrog..........
_‘__jluntann........,,... Johnson..........
ilﬁoﬂ.ﬁmll{)...-."".. Drew.coversrsnies
MOAtOnEO. cvvvenins Drew oo,
veeesrsreesss Sebastian ........
‘Montsville .......0v.. Bradley... ......
Mooney’s Ferry...... Marion, .........
Moore.......or...... Favlkner.........
Moorefield........... Independence....
Moreland.,..... PETRY O o | S

Creekiiasrs anses

BBAY L. i i o nives, DIAOIEY accoon. o

Morrillton.......... .

"Morton .....o0vi0eeee Woodrnff .. ...
Mossville P e Newtoti...oouunu.
: Miller..ooineennnn

Crittenden , ......

; Mountain Fork ...... Polk ............

Mountain Home ..... Baxter...........
lountain Top ....... Franklin .........
Mountain Valley,.... Garland,.........

Columbia ........

Elevation,

330.40
823.98

603
600

395
300
260.60
825
358.30

388.90
271.40

521.40

132.97

{ 877.20
B886.03

425

223,40

1460
714,40

1000
450
799

B14
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Point, How determined.,

Ry, station............. Spirit level,
Bench-mark............ Precise

Mouth of creek........ Aneroid.
Ry. station.....
Post-office.........isses Aneroid,

Post-office....... creesss Aneroid.
......... Spirit level.

Ry. station............. Spirit level,
Post-office ...
Ry. station.

Aneroid,
Spirit level.
Spirit level.

Aneroid.

Ry. station. .cveiivnnnss
Ry. station,........

Spirit level.
Ry. station..........e.. Spirit level.

Ry. station.....,..... .. Spirit level.
White River............ Spirit level.

Ry. station...,,. vearer. Spirit level,

Ry. station ........ vevs Spirit level.

Ry.station .....,...... Spirit level.
anch-mark,.. +ess Precise.

Village ....... ... Aneroid.

Ry. station ........... Spiritlevel.

Summit ... ........... Aneroid.
Ry.station ..........., Spirit level-
Post-office Aneroid,
Post-office Aneroid.
Court House Square ... Aneroid.

Post-office ............. Barometer.
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County. Elevation, Point, How determined_
Mountain View ...... Stone .. i 730 Barometer,
Mount Hersey ....... Newton.. wes 750 Aneroid,
Mount Holly ... ..., Union .,ieeennans AW e
MountIda ... ..., . Montgomery...,. 674 Barometer,
Mount Judea . ... «. Newton .. .. .. . pxa
Mount Levi ......,.. Johnson ovisiiiio L
Mount Moriah ...... « Nevada....... ... .. ..
Mount Nebo ......... Yell ... . . ... 1760 Aneroid,
Mount Olive......... Izard 345 Aneroid,
Mount Parthenon.... Newton .......... LTEEENS eeaimeaawaiesaseee. ...
Mount Fisgah. ......, White............ 660 Summit ... ........... Anercid.
Mount Pisgah Church Logan ,..... 860 L Aneroid,
Mount Vernon.....,. Faunlkner. .. .. 123,410
Mouth Salada Creek . Independence. ... 232 Aneroid.
Mouth St. Francis R .. Phillips ... .. .. —
Muddy Fork......... Howard........., . .. . L
Mulberry ............ Franklin......... $39 gfﬁft:ﬁ:?k‘_'_ e Spliltleve
Mundelk,....., .....  Cafoll ... veas 1075 Post-office .....,..,,... Aneroid,
Murfreesboro ., Pike o, 3/4 L. sressiiiesiiiaiae. Spirit level,
Murillo .. ....... sesvs Van Buren, ..... ... e i
Murray ............. . Newton.......... L e N
270.60 Ry. station teessenan. .. Spirit level.
R. bk. White Riv,,
507.93 3 500 ft.below mouth E Spirit level,
of Music Creek . ..
Naked Joe........... Baxter..... S e Aneroid,
Narrows ............ Carroll..... 93440 Ry, station ...,.... cres Spirit level,
Nashville ........ ... Howard ......... 35210 Ry. swation ............ Spirit level.
Nathan ............. Pike ... ... . R
National ...... ., veass Logan ., v 445 Post-office ............. Aneroid,
Natural Dam ..., « Crawford, . ..... Ve e Firdes
Neal..... i e, «~ Bebastian .. ,... . 855 Srttesisiiiecieesaiae.,.  Aneroid,
Mebouicigives ot e-io. Benton........ .. 1220 Village ... . ...,.... +« Aneroid.
Nebraska ............ Scott ........ 538 Post-office ............, Aneroid.
Needmore ..., . ... + Lonoke ......... . seerer oLl il N M
Neelly...... e s 320 Postoffice .........,... Aneroid,
Negro Hill ,..... casss White oo . Post-office ,..,.........
Nelson. .. i «« Drew ......oovien Ll Ey.station __

Nelson’s Ferry .. ... .. Baxter . ....., ++  88L08 Rt bank White River. . Spirit level,
Nettleton ....... Craighead ...,.., 268,10 Ry. station ... __ «r.. Spirit level.
Newark......... Independence. ... 239.70 Ry. station ,........... Spirit level,
Newburg Izard ........, =e+  --vso. Postoffice .............

New Castle......cc.. St. Francis, . .. .. 355 Village............ reeas  Aneroid,
New Edinburg. ..., Cleveland. . ... B

New Gascony ..., ., v Jefferson vuuu g, «»... Ry.station .....

New Hope........... Pike,, ... e 0 s i e

New Lewisville.,..... Lafayette........ <.--. Ry, station......, .

New London,........ Wndon:; 3. wi cous el R A F e ai

New Moon ........, . T e —— TR

Newport* ., ........ Jackson.......... ~’

Rycambion.. . F
IT.YS. Monument.,...._.

Spirit leval,
Spirit level.

*The railway track has been

raised at New Port since this elevation was determined; it is
not known how much, Levels from the U. S. Benth-mark on the river bank, 400 feet N. of the
elevator, make the top rail opposite the south end of the Ppassenger station 233.07« A, T.

-
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' County. Elevation. Point. How determined .
Plncel beas sasvsmssETES -
; veea Polkoovisaivowns CoRta e :
- POrsy . ..o oinin ana 400 Post-office . ........ H A Anemtd.
e Dallas......... - 215 Post-office ......vvv0... Aneroid,
;‘_ﬂu& --------- e Newton....... e
s Ry. station............. o
' Noble’s Lake........ Jefferson......... 201.49 Bench-mark............ recise.
.. Mississippl..eiver ooiien aeeen T A P
R S e T et gV O
':Nodend viwesiavsss Randolph..... B T P s
:_NU!SB] 5 Kaintaonsaiciag - tidvad (Formerly Jess).......
Norph!t'."“".“.. S e remeas crwemer e s Fee SRR ST
: weeews Phillips cooivveen i aan )
No“hh C}_’rei;t". . Pulaski...:..c.... 300 Post-office.............. Aneroid.
Narl . o e R ) .
Northwood.. ... ... Pop:c ............... S :
Norwoodville .ovv.... Sevier.......ooin eens TSR
Nubia . cvvemnsrroenn Jefferson. ... o R A § B RET
31111 S xll) iom BaMte. S amaees ARG SR P PR G
NBEE. sesesanniianien Calhoun.oavnneer oues S e st i T s .
Ionk Bower, .vicauus Sebastian c....oov iabes . (See Lavaca)..........
".Dsk Bhaki: o vrsevnaan AR ORI A darein ¢ (Aymand Doy petie e v skl S
Oak Forest. ......o.. i TR - e T wipiasatasnite
..... PO, o1 || e e i S :
S Gt:ln’ . Carroll........... 1123 Post-office.. Aneron.d.
e Hld‘ .......... Marion 650 Post-office.. Aneroid.
Oakland.....ccovuunns R I :
Oakland.....o.ccovaee Drewooioio... S ;Rr')lrl.:r.:unn, Casan
Oak Valley.......... Sebastian........ 500 illage.....
08T . vaicinisnarsss.. Independence.... .i.... SR
Wy, by SRy JORNEON. . v ornevnr  amiean Tlorsp e o )
g?;k. Craighead ........ 254 Ry, station Spirit level
ear..... =
i R Gramt, o vhkpaae: a0 iR NG R
O:“'" Montgomery...... 790 Post-office......covvunns Barometer.
Oden ..... saive e ¥ury Vi) “GEO chomemars
Ogamaw,......znve-. Ouachitai.ooioon e
Oéden e L Little River......  ....i: sosceaans CEDL ST SRS - o
g L i 3 irit level.
Oil Trough (See Jack- y.4.0endence.... 20107 U. S, Eng. River gage pl.r.
j 5;“90"3" ......... Randolph ’ 270.60 Ry. station............, Spiritlevel.
FORean. .. oies vievs. Randolph....... !
R IR o 1. e == wvees. Ry, station....... " e
Yell a7 Post-office ........ «+2s. Barom 5
1 ) I Rl e e MR s e
. ve.... Independence.... 490 .. ]
g:z gi:::ofylacg. Conway ........ u 475 Post-office ............ . Aneroid.
Arkansas....eaeee Ry P e R
{O);?na ..... iy Scott 660 Post-office ............. Anem::.
1 B - iienasssriean ; : : AngrOi ;
Oliver Spring .. . Crawford.. 800 Spring..
Olivet.. ..... .. Carroll... PR Wit 3 N

Olmstead ..

" Omabha. .
Omega,

. Pulaski..
Jackson .........
Hot Spring. .....
Boone......

.. Carrall. .
cvo. Dallas...

8 /71 1 S——
Oppelo...ovvennn. .
Opposition...... Py
DS © o e

... Montgomery.....

Hot Spring. ... ik

Lawrence .cvovave

Spirit level.

Spirit level.

1360 Post-office oo viuaiias . Aneroid.
560 L | P Aneroid.
680 Post-office .......o00vi Auernid.
940 Past-office ............. Aneroid,
E;‘El] Post-office ............. Aneroid.

*

i
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Pl-ace. County. Elevation. Point. How determined Place. County. Elevation, Point. How determined:;
Optimus.. ... <L Stone...iioonean. 980 Post-office......000vue..  Aneroid. Pea Ridge (Big Mt). Benton .......... Te82 SHMIIE 1 o Ryt Ancro?d.
Or_egon T Boone. <veee 1275 Post-office........ Aneroid. Pea Ridge (Little Mt.) Benton..... o 1583  Summit ....... ... Aneroid.
Orien....... ........ Grant ........... VO NS eA s YA Pearl _..oieeeceneens PopEi
Orlando .............. Cleveland........ Pearson .....- seriwo Cleburne... .
Osage .. RSREREEEEE Carroll....... veee 1390 Post-office ............. Aneroid. Pecan Point.......... Mississippi.......
‘Osage Mills.......... Benton........... T e Pedloiiveiin wiveimes JRORTEC | L Aneroid.
Osceola. ... v+rse. Mississippi....... S iR S Aneroid.
Otto... Faulkner, .,..... ...... T e Ve Pembina ........e0r.. Baxter........
‘Ouachita River...... Clark......... 196.10 Bridge at Arkadelphia. . Spirit level, Pendleton....oeseersr Desha ..o, S
Ouita ........... Po: 85470 Ry. station .. Sk Peoria ...--- veiwesass Sebastian -.......
P eisnsensaes 4 o0niU0 ICFStAtlON ... oo, L, pirit level, ed 3
Owesanill , ']35!.13 Bench-mark .......... + Precise, Perrin’s Ferry. .oooee. Izard coveneinnns Aneroid.
ville.........., Saline ....... <ver 400 Post-office ............. Aneroid. e level,
Owlet. .., Prairie, .. ....... Perryville ....ooueren. Perry ... Aneroid. 117
Oxford ....,. s Tgapdivvisnasis | oo Pern.... - wesinssres” Randolph ...,
OB Hempstead ......  336.10 Ry. station ......... «+s  Spirit level. PRters coonves onnnns LEE...Linian.e.
Ozark ....ooveviieie, Franklin.,....... 376.60 Ry.station ., ...... «-. Bpirit level, Petersburg. .... ¢ 111,
Szt 3398,36 Bench-mark ........... Plr);f:lis:“ Top of Mt. south of .
Ozone ..... seerereo.. Johnson......... 1550 Post-office ............ . Aneroid Petit Jean........... . Conway........ .o 1100 g ?O“H": o ka““ Aneroid.
Pace’s Ferry ........ Marion ....... 477 White Ri R S
Pactolus ............. Benton....... ... . “'t°R“'¢1'--u~----.. SR dnvel Pettts ceonevnecnannns Lonoke ..oveavnns 223 Post-office ..cviv 2usea.  Spirit level.
Padora;, ..... .... e R S e = ey S T Petty cvesivereniooen. Sevier ... Sy T
ille -vuvv. ... Little River...... e TRl
Palarm .............. 268,30 Ry. station. . Spiri Peytonvi
Faulkner ........ 41 268,79 Bgnch-ma:k plgitﬂlf:\rcl, Philips Bayotl..oeveoe Le€erriierrrians  oons i s S i ot .
Palatka ............ wi AR i i i e M Picayune Howard........-. e . s L R W .
Palestine, ..... «avss. St Francis....... 21140 Ry. station ............ Spirit level. Pickler..... Columbia ........ vk Rl
Palmer ..... T Monroe ..., veveen Ry, station ..., .. aals Piedmont .. ........ Pulaski........... P e S . ——
P“In:‘ym.......‘..... Lincoln .......... L I Pierce Mountain...... Washington...... 1734 Summit ..c.ccivvni-a0as Aneroid,
Pangburn. ... ..... White........co0 ... T vl e Piggott ....... ERTRRRTY o- .1 286.50 Ry. station ......... «v.  Spirit level
Panola. ...... ... Lonoke ..... . Ty R g ol Pillow: iooizatt o Phillipsi..civnanes ceen o mmereeees
Pansy.......... Cleveland...,..... B e whils b Pilot Knob. . vnunn. v (SO0 aeniannes.s . 2100 Summit ...... veasavess  Aneroid.
Panther Mountain ... Stone ... .. cenaaan 1510 Summit........ vveanvss  Vertical arc Pinchback’s Mills,... Cleveland ....... 280 Post-office ........ .. Aneroid.
Paragould ........... Greene .. 282.20 St.L. LM & S Ry.depot Spirit | ‘ Pinckney ........ v CIITHRNARD ficirsn. | mesdss Hasin So o s ¥s fkibe Sy
. £ il ‘1280-31 Cotton Belt depot p s.?i.-i. 1332;‘. T 3 21158 Ry. station. . ........ Spirit level.
arham.............. Monroe.... . ... 217.58 Ry. station ........ Spirit level Pine Bluff,........... JeteragnygRvis ‘}2‘23.3’2 Normal School Bldg.... Precise.
e Logan ......... . 445 Court House, ... Aneroid, Pinecastle.. ......... Bradley..........
Parkdale............. Ashley. ......... 118,55 Opposite depot....,. Spirit level. Pine City..... TRy MONroe . o ve wanis. | msits Wiretyr, 1 0 Sl
Parker’s Store. .., oo Pulaski ..., « 410 Post-office ............ Aneroid Pitie Grove........... Dallas,..civessvas 250 Post-office .... Aneroid.
3 T TR 14 T ol ST Spirit le;vel Pine Mountaine...... Van Buren....... 1849 Summit ...... Barometer,
Park Place ........... Le€ .....vevunnss ’ Pine Mountain....... Jzard. .......... 953 Summit....eveeaeen....  Vertical arc.
Parks......... S 11 | STy LM 668 Post-office ............. Aneroid Pineville . ......... oo Izaedi.oeuio SEE 675 Post-office .oaviens Aneroid. .
Pam ... AT BN 7 S e e T n S -~ - Bo R s .. Carroll........... §530  Post-office . .. Aneroid,
Parnell .. vesseesr Lonoke... ..... e —_r i Piney..iaiooonsnr woe  JODSOM e iiiians ivien (See Berlin.).....
Paroquet .. +ss--. Independence..,. 285.80 Ry.station. Spirit level Piney Creek., ....... 318.60 Mouth of Creek.. Spirit level.
Parsonville .......... Lawrence........ v i et T T, " Pinnacle Springs..... Fanlkner......... 504 Village loiiiioiicnnan. Aneroid,
Pastoria . ........... Jeflerson......... 217.71 B. M., upperend...... Spirit level Pitkin (Woolsey...... Washington...... 1877.40 Ry. station ............ Spirit level.
T veos Howard.......... ... T AR o : = TEr T P TR T T e T
Patrick (Powell) ..... Madison ......... 136240 Ry. station ....... ... Spirit level Plainfield .......... . Columbia......... ..o
Patsie.. ... coiiins Logan ..ico: ; 80 Post-office . ....... ... Aneroid. +~ | Plantersville.,...... ] 3 e e D e s S R T S P Y "
Patterson Bluff .,.... Logan........... 350-380 Vallage oo si s vavs Aneroid Plata . ovvonns veroeses  Montgomery.....
1, it > 4 =
Pﬂlte.rson sMill...... Dallas .,.... 160 Mill............ooeuvae. 'Aneroid. Pleasant Plains (Fair- 1. g.pendence.... 581 3 mile S. of Post-office.. Aneroid.
Panline ... . vssso Franklin .. OBD Post-office Kiigenia view)  ......... ) )
Basson % T White . — e ERS: Pleasant Hill......... Franklin...,...... 450 Village...vone.curorasss Aneroid.
] : Prod S R vl s D A 11 B 5 i se | 1920 School-house, . c......i. Amnerpid.
Peach Orchard . ,..... N e b e 285.10 Ry. station ............ Spirit level 3 sy B g & g
T R R Garland. . - e A e s . . Pleasant Ridge....... Boone........... 1080 Post-office ... sieeses, Aneroid.
Pea Ridge........... Benton ,......... ... .. Post-office ............ Pleasant Valley ... Franklin.......... 410.20 Ry. station ...... veeres Spirit level..
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Place, County. Elevation. Point. How determined Place. County, Elevation. Point. How determined.

Bk. of Ark. River 30 i RAMSEY - <nvrrrsearnas Dallas . ......... - 285 Post-office ...... vereess Aneroid.
Plum Bayou.......... Jefferson......... 22412 g fefe%nbove mouthf Spirit level, A e <o) Olevaland.cos.nin TRIRET SRR
23560 R ost t_“""“------ iri Randolph..io..coenes Sebastian ........ 5385 Post-office . ... v.veenss Aneroid.

- 3. 0! . B i
Plummerville......... Conway......... 2 290,54 ﬂgnl:h-an;::]k,. eipnis. glx_a;r:ti;el:evel_ i eevins Yell avaiin 380 Post-0ffice +..... E Aneroid.
Plymouth ....... Franklin......oon  wvveer aena, et T Rankin coeee seranans Little River......  ..... i R G e
Pocohontas ....... Randolph........ i AT e Y e v Ransom .. -.oreees O ") ; A B R L . »
Pogusissiviva oo Grankt o sl mpLmey riars AP N RGIAI ro vi pv a3 e Carroll (. ivaviviinn SR R
Poindexter.......... . Crittenden....... .17 Ry. station ............ Spirit level, Ravenden ........... Lawrence..... ver B0L10 Ry, station.i..oaiias Spirit level.
P INE cvuvninnnnn . o PO '$378.60 Ry. siding.... Spirit level, " Ravenden Springs.... Randolph........ e N —— e .

oepping Franklin,. L z 381,66 Bench-mark Pgecise,ve R: eadom it ween - IODORET AT 202,68 Ry. station,..oeeeesee-s Spirit level.
Sran Gpdenecony BRERMIME o RN it i R,ayn;orld MONO® .ovrsvnes amenas oan R S
Poin Poer..cvsc Seareyovvcs 20 Summie e STty - s 987.50 Ry. station ............ Spiritlevel.
Point Peter.......... Searcy........... 725 Old post-office Aneroid. 1230.75 Opp. left side of river .. Spirit level.
Point Remove........ Conway.......... 299.10 Ry. station..... ... Spiritlevel. Red Bluff.ovveooennns Jefferson........- 199549 Top of bank, right side. Spirit level,
Polk Bayoul .....acines Sharp ..eev...... 500 Post-office . ., . Aneroid, Redemption ......... Perry covveeniannn 275 Post-office v.i.vcanniens Aneroid.
Polk B xR Ind i : vewer. Ry, station ....cciiiann )

o ayou ndependence 267 Railway....... Anercid. R AAREI it i r o wi5e Jefferson ........ 0650 anch-ms.rk wEsh e Hediies
Palladd: oo vy Clagoe Reslnn — wila
Pl - Carroll.onnnnn . Ve T IR e Red Fork sivrevanaas f BT (2. S S el B 7 "=
Pond, ..... TR - T [1,) T 5 wamRAY i PR S e Red Hill.. R = Snmtlfd‘”” ...... i Sai,::ievef:
Pond Mountain...... Carrell,.......... 1699 SUMTAE cveernnnnnn. Aeraid. Red River (Fultun) Hempstead ...... 267.10 Ry. bridge............. j] .
Pond Mountain...... Cleburne......... 1360 Summit . ... g Anereti: Red Rock .. Newl_:on.. Secaniet e rems g2 D —
Pontiac ..... i e s ey auEsd R R Red Store.....o-. e T e et
Pontoon., ......... L L e e e e ¥ Reed...coeriensnn :harp._,........ Ve AR PR

i i L] harp...icv cvaens A S ST i A s

Poor Mountaini....... Benten........... 1820 Summit................ Aneroid. Reed’s Creek ........ B -
Popular Grove........ Phillips. ......... TR e W Ak e ey Reed’s Landing ...... Pulaski ......-.0. 243.97 Een“a:-!“d R Spirit level,
Porter................ Crawford......... 109240 Ry. station..,.......... Spirit level, fsonte s aneaatn ]?es.ha 5 i R 730 PY.:_:::EIO:’ ..... Aneroid
POrtid coovseinnsrssnss  LAWIENCE .. .00u 26210 Ry.statlon............. Spirit level, ERefon """""" S M o P AT I
Portland . cvensy Ashley.. 12815 Ry.station,............ Spirit level. Register .covvvenrn. H.e.mpstesd 3 R
Potash Sulphur,.... Garland .......... 400 Hotel st o Aneroid. Relf’s Bluff Lincoln .
POBEE iy dvyncinge i Bolkooomionis 1095 Willageiusieassciiyes -Atisioid, Remmel ......oc00ie (Jj“ki:’_“-“- -
Potts' Station (Galla 353,60 Ry.station.......... . § CEF L) ] r A, uachita ........

Chan LRI Varmie Dippeisiossivs gy {259-54 Benchemark..........., PF;:lltsggvel Rest . ..... gt . Lincoln.... P
Poughkeepsie .. ..... B A T Ll L il X el Mot | Reves Knob .......i. Searcy, .... Summit ..o .. Barometer.
Powell covvniininnnn. Craighead,....... 25460 Ry.station. ........... Spirit leval. Revilee  voveenes Fowar JLOBRD crawensores Post-0ffice ,.araanseases Aneroid,
Powell. ...... wsenees Marion.ae.. ... i 750 Post-office ,............ Aneroid, Reyno «.oneraeeens s Sandolphiivisisiy,  “raea e 5
Powall. i o caieands Madison,......... rem sl saimptpra sy Reynold’s Spur ..... Pulaski ., ,ei.... 281 Ry. station ..ceee Spirit level.
PoWers. vuveveseasiian Johnson...... ... Rea’s Mills ..... ceeer Washinglonu.eoes eeiers ceniimnas
Powhatan....... <:e. Lawrence........ R Rhode’s Mill.....,... Boone ........ . 1150  Residence .ee.......... Aneroid.

i - i i Spirit level,
P BeachLdg.... Ind s 45 ’ Stone mon,, R. bank ix Richmond..ov . ueeees Little River...... 309 Town

rai"t‘ T, ¥ 5 ep‘eudence._ 264,57 White River ., ( opirit level. Rich Mountain....... Polk..... T . Summit. Aneroid,
Prairie Grove......,. Washington...,., 1084 Town ..... e et . Aneroid. T Washington...... TR W e
Prairie View ,........ Logan ...vvuu.u 420 Village ...........t0 ... Aneroid. Ridge..voveroannn vve. Craighead ....... (See Dee) vevnnr cnnnan
Pratisville . oty DGrRAe 8 i Sl o e o o8 ML Riley Yellooorsionns s s e et -
Prescott ............. Nevada ......... 823.10 Ry. station....... Spirit level. Rio VISt «ovveeeeess. White....... 208,40 Ry. station ............ Spirit level,
Preston ............ so LRGiiuaais ceeee. 22070 Ry, station ............ Spirit level. Ripley. i vasses  Cleveland,.v..ods barmes rpesses Sriearnaeeaes
Preston.............. Faulkner,........ |2070 Ry.station ... Spirit level. Rison...ccc.us e Cleveland........ 225  Ry. station......... .. Spiritlevel.

274.63 Bench-mark ........... Precise, e druff Ry. station

Pl i T Clebaraevirsiimss — oomr e T T ._Rfversuie...‘........ Mool . Ul e i ¥ S
Princeton........oos. Dallas......,.... 244 Court House . ...... «ove Spirit level, _‘i“:s ‘;;Tr """ A e :
Puckett. .... AT 110 T e e 1076 Post-office ..., i [paterls, oo ik ol ] S : s
QUIDCY. ./ o wniinaia .. Newton .. &t i ....g ....... s iohinson...” ....... ?e;ton ..... veere 1016 Railway survey........ Spirit level,
Quitman, «oouue.. +ees  Cleburne 480 Posteailios Tt arad ob Roy -.....icouus efferson, . ..o b S e B St =

- L s e ] o g i y = ey o ) R tAtiON «auvur..ons. Spirit level.
QIEG wsnamasnivins - Bolle, Sk 1020 Post-office .uuovrsnnea.. Aneroid. Rob Roy Station .... Jefferson... 208 .5 y. statio P
Raiford.....0vvveveee Calhoun oovueenn, ... i ST T . ! A O R N SRR
Rally Hill .....0pen.» ‘Boone ....ieiiens 1180 Posteoffice ... ....... aiErata; Rockford ........ AT © ot 1 S O R T
e '

’ .
-
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Place. MCNIMY- Elevation. Point. How determined, Place. County. Elevation. Point. How determined. "
Rockhonse ......... 5 adison ........ . -
Backy'iiiter it Polkrn it 1000 Postaoffice .oonn. . s Ansreid. Saline River....... ... Saline........... 28410 { Sthf;JgIeM&sky; Spirit lavel.
Rocky Comfort...... Little River...... 487 Court House,,......... Aneroid. © Galtilloc.ernreeeans.. Fanlkner,....... S .~ M f
RoO€......ovannesnsas. Monroe.. .. 21758 Ry.station............. Spirit level, Balvador.. Phillips.......... PR (S P U s |
Bl ioninamioe . POIRLINGIGGIES e Sanders ... Hot Spring......  ......
Rogers...........0vs. Benton.. .. .... . 1385.4C Ry. station... cesss  Spirit level, Gand Point... Crawford.........
Roland .............. Puolaski..... PR 260 Post-office ............. Aneroid. Sandtown ............ Independence.... 411 Younger’s Mill......... Aneroid,
RO ATeN iy s VWRIE L it vaend  S— Sandy Springs....... Grant........... . B2 Post-office ...... il T Aneroid.
Roper Mountain..... Stone............ 1675 Summit ......... ey Verticle arc. Van Buren....... ...... 5 i WA
Rosadale........ SevvoiHbward T biandis PE oy P s P TR Mississippii-avaes viever waes T T i
Rose Bud............ White ........... amm s ok sk BATA o oovrrrinns conin Hot Spring....... vasens edwmriasis i e R A
Rosevillecsivaiiiiia . Logam...eosieaes 400 Village ...evivviiiians.  Aneroid. Sarassa -.-.... itk v v Lol vo v vivt S T P e Dy 18 "
Rosie...........c.v.r Independence.... 260 Post-office ....... vasves Aneroid, Saratoga....eev...... Howard. . ....... ararEr iieaeiasans T canan y
Ross.......ooevessvee Lonoke.......... 22868 Ry, station..... savesaes  Spirit level. Sardis. .. covenies wisss  Hempstead....... Y, R T R
ROSSIETe . .vuesvuiues Chieptusiuiiaes R R AT Sassafras......... wers Arkansas. ... ..., e e S e N 1
Rosston ... .... e NSRRI . d e i AT B e SAVOF.e ---r-.-rderss  Washington.... .. SN U (W, A
Round Mountain..... Faulkner......... 570 Summit ............... Aneroid. Bayre (See Barham).. Ouachita. ..... ‘e pereEn aedeas Srreisasaiaanaann
Round Mountain..... Polk...coo.oooin. 2300 Summit........ sremnes. Aneroid. Scanlan....... PO g 1 T B P e Ry Mestamns
Round Mountain,.... Stone............ 1500 Summit .. ...... veeseeas Aneroid, Scipio ... ot s DIEWE eei o fvsuvn PeREEE e eSS e s v s
Round Top...... vews BEDtODiiiiarins 1125 Village. ............... Aneroid. Beptland.. . cicvaiinneos  Van Buren. .. 705 NElages i iy i Barometer.
Rover .civveivaniinas Yellioniioooo 400 Village........ srresevss  Aneroid, QEOLL. . onsvivin i +s++» Lonoke ,. 249.80 Ry. station ... ........ Spiritlevel.
Rowell......o....vexa Cleveland........ b R A Vi AP Scottsville,........... Pope. ... o 475 Vilage v cuvvansinsaran Aneroid.
Boy.ciiiuisnniiiinin Piles o e iaiey NS ke S R e Searcy ...... wavveres Whiteli... 260 Court House ,.uv.. .00 Aneroid,
Rozelle..........ou.. Mississippi.. ...... Seatonville .......... Lonoke ... 207.68 Ry.station........ «ess. Spiritlevel.
Rudd .opeennsn viesnss Carroll.... —— ) Woodrnff ........  ..... e e R R R TR
Rudy.coiiciniiinein. Crawford. ... =Y Spirit level. Benton . 1352 Post-office ............. Aneroid,
Rufus..iviceasssvases JREKSOD o uviiave annnns erameresRieEe e st arie Lawrence...... 262.10 Ry. station ....e0veunes Spirit level.
Washington...... 1250.40 Ry.station............. Spirit level. Seslig...... Lo e invmpndanes, v I SR LR AR
Carroll.ovieennn. 18320 Post-office......o. ..., Aneroid, Selma ..... Drew .........- . ratinms: o g s 8 f—
Marion....sseinss 550 Post-office ..... versraas  Aneroid. REMINEEN oi o v anpan  DRCHMR s wnisass | smimmis amssres s
Stone ..... .,-... 1080 Post-office ..... NS Aneroid. Settlement........... Van Buren..... i 540 Post-office .. .......... Aneroid,
Rinsgell gy il White. oo ..., 3 233.10 Ry, station ,........... Spirit level. Sexton, ........ vvee.  Washington...... i . W) 1 At
- I . Bl serseceanaae, Crittenden .. s e sesEmBars e sessnsasen
Rusallvilleceveeseivs Popoovcceercoss {3550 Bhndh Fredhe™™" A S e ity |
Ruth covvevievenerens Fulton .o e, SR TRNAR N AR et Shatk. ....ooveneeeees Yell L.ooieaen.. I 380 Post-office .............. -Aneroid.
Rye..... - Sebastian ........ 580 Village ... Aneroid. BHREMAD s sasasiy iin Coalumbiaciivaes ™ seai i e T R R
Ryker. Newton . .ovevnn wreeer o Sharp’s Cross Roads. Independence.... 385 Post-office.ves...... ver. Aneroid.
Sage = Izardeoserpennens coenn * BHEWOT, 0 aaeniians Boone , ...
Samt Benedict....... Logamu.sive... 850 Aneroid. i A A, Balfe: miividian A ST e A e T
Saint Charles, . v.., Arkansass...,... ot LS A SR Shawmut ,........... Clark ..ovvvesnnns
Saint C’lair,. .......... e W B VA S TR A Hempstead ... oo irieeins .
Saint qumls - 20450 Ry, station ...... R Spirit level. Sheppard vevessavs.e. Hempstead _..... 280.10 Ry, station .., Spirit level,
S.tl'nf:i;:fi’i 'I‘{"'Y:f St. Francis.... ... {?;g'gg Iﬁ'bﬁérf‘:g‘s&:;:ﬂigi: ; Spirit level. _Shcridan' .......... L2 (=111 cop R, § 300 Lower part. .. Spirit level. !
- o X el coin covneiie. Jefferson......... 216.80 Ry. station..... veieness  Spirit level
Safat Jomen: (B8O - Kouwrycgmanata 807 Bhesali i GG " oAl 7 e
St Jos g eaTiia Searey. il T80 Post-office .......... ... Aneroid. Shinall Mounntain . ... Anercid.
St Pavl . Madisc"n....“.... 1500.40° Ry. station ............ Spirit level. Shoal Creek, ... ... Aneroid.
Saint Thomas........ Crittenden.....oss  couuns S e i - BSAODDACH ... o vonses Aneroid.
Saint Vingent....ses. CODWAY,euaisaiin 580 Church....coveraes veeees Aneroid. Shover Spring Hempstead ...,
Salado. . ia +: Independence.... 420 3 mile W, of post-office.. Aneroid, B Shisler, ..... Unign ., ik -
Balem . Sebastian . 05 Village . voa.i.., I Aneroid. Siddell. ..... SURPORS -1 | 1,7 S A
Salem..iaiiiisandene Falton, .o, seeese Court House ........... . _|§idney... ...... e e B L 1 R R
Salne.. it eenn Pallasts s 260 Post-office,...... wvenesy  Aneroid. b i R
Salime.isisie s Bradlew o v 12360 Ry, station .e.v..... oo Spirit level.
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Place. County. Elevation. Point. How determined, Place, County, Elevation, Point, How determined.
7115, PO vaxmar S EOPRerevsrmmrenns - S10 Village ..vvvvnsnvennes, Aneroid, _§quare Rock Church. Scott..... 730 Church....iseveersersns Aneroid,
Siloam Springs....... Benton vean 1110 Aneroid Btainer. ... Lonoke ..... 237.68 Ry.station .... . Spirit level.
Silver City ... ..ouven Montgomery. ... G680 Aneroid. ? Lafayette sesaas  messsesas B L T ]
Silver Hill ......ve.y Sevier v.uvevens.. e AR RS Y G chiwa Star City. -.... ersven: LABCOIN cossenurue N T e T TT L T
Silver Springs........ Benton..... veiiee 1083 Spring . .. . Aneroid, Starne Springs. ..... Independence.... 8|00 Village..vvauvvuirannrss Aneroid, o
Simpson ..... wviea-a. Bradley.......... ceaeas eaes I . Spar of the West...... Pike,...cainznssn. S ST . .
Sims.....-ven0evvie0s Montgomery.,.... 740 Post-office ............ . Aneroid. Stattler .ouveeees veees Crawford...... 940 Post-office ...... Aneroid,
Bixmile: soouaileg Franklin ...... 525 Village ...... viassse.ws Aneroid. ~ Stauntoh (Greenland) Washington.....  1250.40 Ry.station ... .....v.. Spirit level,
Skelton’s ..veeessssns Carroll..... voeses 90540 Ry.siding......ooe0vees Spirit level, SEAVES.. oo rrcarraans Cleveland........ ceeiis v
civeis CODVERY ¥ ov s R T M R R T Stephens. ............ Ouachita,. . 234 Spirit level.
................. Saline ....cieeeea Sterlng: ., ..coonvanes
.......... Sebastian ,vae.... 740 Aneroid. Stevens Creek .. Pevee
Sleeth . ... Jefferson.....o0ee ...l SLOTE cevrsrrnnes 625 Post-office ..... Aneroid.
Smackover. ...oee.... Ouachita ,.ev.... . ..... Stonewall. ..o easian  SEEALEpesd s P R,
Bottom of creek at G e s wiks e Crawford...evee.. W R m A A AR,
Smackover Creek .... Ouachita ........ 92.80 g ﬁ;m;}i:;:[g;& Alex. } Spirit level, T e A Montgomery..... 700 Post-office ... .oooveeass Aneroid.
Smart (Smart Switch) Jefferson......... veaees Ry.station, ............ BIETIIE S -0 eee o i T DU s it i
Smead . ....o........ Calhoun ...ccomes  covnes its TaRGER. <o " EBWAY ook By i s S R s
Smeadley . ..... wivTie | JORRBOWI s Gl 450 Post-office ..... varessss Aneroid. itranfcr’s Home. ... l';:lwrence """""""""" T AR
Smithdale..vvuveeerns Cross ..ol ...l Bt e e e Reranaranae ERERER b v fiommimes eEbrbnmieRs peaiEae s *
Smithton.....ce0e.- & eIt s e 205.60 Ry. station........ vevss  Spirit level, Strckler. ... v W aSHIRRON i i s R
Sinithts Pianncle. i SalaE T i 1900 SRS T ARSI S:ringtown.A......... Independence. ... 250 Village. ...... carenaraas Aneroid.
Smithville.......ocvs LAWFERCE vvrrnrs  vevier eaenessesnensneennn. .., PERRIS sty vng e oo Eadlapicomans  urens L irian O A *
SMYINA .eveveannnss e Pope..oveii. ... LN A L Stuttgart. ...... weeans Arkansas. .. o.... 210.58 Ry.station......eeseae.  Spirit level.
AR S S Wasdvil 5o, T e ey Mo Sub RO . v avmiiennms Fraoklin.......... 615 Post-office .......0.00.. Anercid.
Bt s e e X . Sngar Grove......... LOE2R. iiviaseas 445 Post-office ...... wssvees Aneroid.
Snowball,....coeuen.. i cSemveyiiis, SRRt 780  Post-office ............ Aneroid. g Lol s SRS tan Post-u_fﬁce e R e
Show Lick Monntaia, Wai Bren. ... T Bttty . Bugar Loaf Mtn.,.... Garland.......... 1180 Summit .uoeinna esvsas Aneroid.
B e sz aces 7o S 1 e, Sugar Loaf Mtn...... Sebastian........ 2100 Sammiti .. ieans Aneroid.
Sotial Bhl s T B Sonnkiiiion AT iy Sugar Loaf Mtn....,. Stone...... veeans 1175 Summit .......... varees Aneroid.
Sugar Loaf Mtn,,.... Van Buren,...... 1004 SUMMIt v o v e nramminasas Barometer.
RulderRoek 3rieds, Btone: eieravere. 81827 opposite, f Spirit level. Sugar Moontain.,.... Washiogton.i.... 2090 Summit ....veuee senves  Aneroid.
Solgohachia .. Conway ......... 4b0" ,  POStOHIES o yvravensssn Ameroid. Sullivan, 21,7, | S, 858 Aneroid..
Son’s Chapel ........ Washington...... 1564 Chorch s iy vee.. Aneroid. Sulphur City.......oo.. Washington...... ..o v
South Bend........ .. Lincoln ..... i R e B 308.60 Ry, station'..... PR T, Spirit Jevel,
Sigeitege S G T N Sulphur Rock....... . Independence.... 255 P : Anercid.
South Fork ......... Fulton. ....eeues vinhan liabRaseniesee . Sulphar Springe. ., " PR Dtk
Southland ..... ... o PHilPS ceiviyess vevan eeeeianns i i e s .. Sulphur Springs x“‘“g“m“" i o saers  BREOBISLEL
o z o BUMMErs. . cvvvresnses ashingten...... sl Hlage, iiviidpasveiais
Spadra............... Johnson ,........ g;g 12 %gﬁf&:g}’k X gféziksie_“]‘ Summerville. .. Calhouf .......... 3 e
Speir cuev.ivisanaraas Crawford ....ouea 590 Post-office .. ... vessieas  Aneroid, Newton....euus. =
Spence: ..o Newton cvialiain  cvvwin v Washington...... 1887.40 Spirit level.
Spielerville . TigEanis osidiches 495 vireees Aneroid, sawiae
Spinola ...vvv.ovvean, Union . ...iueens. BRGNS e R G A T Chicoti..cauviisa P
Spotville ....vue ... Columbia ........ T TR SN Whilte: il F L
Spring Bank ......... Miller _....... e N T e " Washington.
Spring Creek......... Independence.... i ggi‘ Raitway . Aneroid. ‘Ashley ]
y SRS f Sopply. cicvennnriins Randolph ....... R
Spring Creek,-..vvvse Lee oo rrvmunns G R s e 'Snrrmunﬂe.dHi]l,.. we - BEETIE 2o duns sion e R S, i A
Springdale vovviunnn, Washington...... 132540 Ry. station. Spirit level. Rt i T e Wy .,
Springfield ........... Conway . couessnre 418 Village ...cveevarenness  Barometer. . R e L N o) e il Y
Spring River Bridge.. Lawrence ........ 289.10 Ry, bridge....eanue.... Spirit level, Swan Lake. ........ Jefferson......... vev oo BYUSEATION, cvvinsanin
Springtown .......... Benton........... 1210 Spirit level. Sweet Home...ooi.n. Pulaski ..... A ] Ry. statiol, ..:va......  Vertical arc.
Spring Valley........ Washington...... ... BWIFOD 1 vevnnsmninnes  JACKSON. \onarvonn 248 Ry. station .. ........... Spiritlevel. >
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Place. County.
Sycamore......,..... Boong.....vsenn..
Sylamore........ sraws OOMEG e vanas
Sylgrsville.,. ... ..... Lt il
Sylva civienan oo Marion...oeaiinn.
Tan TroughCr..... v At endineg
Fackett . viiioieiii, Montgomery.....

Tarty covuea
Taie o vias

Lacoln .....

Ten Mile,.. ...

Terre Noir Cr....v....

Fulton.......
Clark -......

Texarkana.........., Miller. v uvmaivnsen

Thomasville ...,..... Izard.....

Thompson ...vvevenes Madison ... xeie.
Thorntom suaiiiive, v Calhoun y........
Three Brothers ..,... Baxter ..,........
Three Creeks ........ Union. ......c.a:
Thurman ....e,...... Clay ccvsenenseans
TIRAObY,, o.onammypon o Arkansas..
WIRAE, s e sy v T DrEwW s vade
Tilton ..... S LCe [T S ——
Timbo (Blue Mt.).... Stone .. .
T Rt «ssan  Cleburne,..,,....
Tolbert’s Ferry..o.... ..... S — Viedis
2 LY R —— vesws Cleveland. .. .. A
« Howard,....... .
. Lonoke,........ 4
SBATCY e esvannnas .
Lonoke .ovsusis.s
Tomlinson (see Boothe) Scott..,,........ .
Toney (Buffalo City). Marion ....... Y
Toronto ...... svaacis, Jefferson . .
Totten Pulaski voerssnnns
Trafalgar....cocoviss AshlEF iovyannenss
Traskwood. ... vavess Salifte,.,...
Trenton,... Phillips ..........
Trident .vcu..... sevvs: Beniton: qiviasiia ¥
Tripps iviusciia s Deshat «.vuveinnes
TrOF . scmnr e aman veses Onvachita,,..,....
Tucksr sovenaiiy sessw Jeffersoni. ... o

Tuckerman ..........

JACKE00, v ouranans

Tulu (Greersburg) «.. Washington......
PHLTT| I IR 1, 1., TS
Tupelo Springs ...... Clark ..., cev....
LT 5 P B e vess Grant ...

TS, s vavmmsiainss PHhHDE.coiais A
Turner. ... b sassse JORDSOR L peunovon

TATAIP . s vensnsnsnns: WHIEB .y esnnesns

Two Bayou.......... Quachita,,,......

ANNUAL REPORT STATE GEOLOGIST.
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Elevation. Point. How determineg TR County. Llevation. Paoint.

630 Post office ..... vess-ais  Aneroid 3 2 S vvy  Clebuine ... 675 Post-office ... ....venes
300L14 R, bk, White River . . Spirit level, Phillips .... O

...... Lincoln -., vuuuas wilea
900 Aneraid, S Torone .o e St Jefferson ........
387 Aneroid s e vovears CROBS oiiimsnioms 22010 Ry. SLAtiON. vevresnnenns

. : : ey aay v o Pratrle e Rl Ry.station viiceeiaeres
T @umgThule”..-... BERISE cwsmivsmrs  mmmeme asme s pdWi e il
500 Aneroid Umpire ... .- i SHOWETL. s avawsiea. R sy oy
520 Aneroid, nion ceerr oo Pt o ise, o0da | waieas S R R A T i
i . [niontown ... Crawford ...... . BE0 Post-ol’ﬁce_ ....... e
217 Sec.31,75,21 W...... Spirit level, Apper Ferry ... vase Clebumne. ..., 350 Ford of Lit. Red River,
; St L., L. M, & S, : W s AT Garland . .... ...  veress
g RY',‘“a‘i‘m ------- } Spirit level. : G v yswamwrss e

1251.40
321
1360

| 422,31

224,50
241,60
480

Spirit level,
Spirit leve],

Aneroid,
Bench-mark ........... Precise,
Ry. station.vess.ivepin.
Post-office , ..... s+s2e.  Barometer,
Post-office ........ weves  Anercid.

White River...... ..... Spirit level_

Ry. station ............ Spirit level,
Post-office . ... ovuene. Aneroid.

PSR FREEFAANE ol EAT RS Barometer.

60 feet below warehouse Spirit level.
Mon. 500 ft. above ldg Spirit level,

Ry, station ,....,..

Aneroid,

Spirit level,

Spirit level.

Ry. station.. .. Spirit level,
Ry. station, Spirit level.
Post-office ...... sseness  Aneroid.

Rey-station .. aviiie.
Ry station .....ouones

Ry, station ......e..... Spict level.

Camden & Alex.

Bottom of creelk,
1 Spirit level..
Ry. bridge.

Hot Spring ......

Boone .. ..eeeses as

..... P T Arkansas. ..o

N W an Buren . s..=«: wes Crawford ...ovcun
&

N fan Duzer .ooeen.... Ouachita.........

Wan Dyke.covensaias . Quachita.. <

"i_fa_undalc ........... s IDPOAB R iy

wrsanes. LARCHID 4cvriesvns

Wancluse..ooer e Chicat . voasenn
B =i Franklin . ...cvees
) Independence. ...

Widette ... ..eeene... Fulton . ...
'vﬂiage ...... vers.or Columbia
“Vilonia ....- ivstomave: Fanlktiers oveias
"‘;‘:‘i._ncerll:.. e A Crittenden . .....
Wineland . ...ovoevae Fraoklino.ooeo..,

Vineyard. ........ e (LR Sy P
ﬁm.ey Grove Washington ......
Wigla ,ue . iaiie vews - Falton: i an S
JOIEE s oo s sain g aarons ATKANEAS, .. L.oa
- Violet Hill ...... snaas Azard: coom e vl
" Wabbaseka ....... wad | JeBRTEOR aiins
b Waco - .....cceeses.. Cleburae.........
7 Benton...ivvsn.ns
Baxter...... S

Greene..... v

Carroll.. ... rivie

SWaldron ... ......

Baxter . cocooi.-s
Mewton caviaeais

nut Bayou........ Little River .....

Ersaa s CotambIa T i

Hempstead......v

1075 Valley Springs Hotel...

405,60 L. R. & F. S.station ...
439 40 Upper Frisco station...
41830  Jumetiow. L ool T
412 9¢  Abutment of bridge ....

278.60 Ry. station..... SR
...... Ry Btatiin . oaivicavis
178,17 Bench-mark,

508 Post-office v ivvvver. .
505 Postoffice o siaizadi
675 PostaptRGE v iiasivh e
692 Pickrum 5, Hooovinouan

204.55 Ry, station ..cvioiceeas
500 Past-office ,

Ry.station
Ry staflon «ouyid 240000
Conrt FHouse vuueensenas

2150 SamiIe Snh i IR
1520 LA i, e sty o5
S, Ry. station....euu.n e
1201 SUmMMit .ouaaness s
240,90 { Bottom of, =eec. 31,

135,30 W. . .|
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How determined.

Aneroid,

Spirit level.

Aneroid.
Aneroid.

Aneroid,

Spirit level.
Spirit level.
Spirit leval.
Precise.

Spirit level.
Precise.
Aneroid,

Aneroid,
Aneroid.

Aneroid.

Spirit level.
Aneroid.

Spirit level,
Spirit level.
Spirit level,

Aneroid.
Aneroid.

Aneroid,

Spirit level.
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Place.
Walnut Grove.......
Walnut Hill. o ...

Walnut Knob .......
Walnut Lake..... rans
Walnut Ridge. ...
Walnat Tree.........

Wampoo. ......
Wanamaker ........

Ward .....o66i00000.
Ward?’s Crossing.....
Ware: . auaitiod diivs il
War Eagle Mills......

Warm Springs.. .

Warrenton .......oua.
WARTEAW .o i v i i
Washbarn......v.....
Washington . ........
Washington Me......
T

Watalula..oovaivanis
Water Valley.....,.
Waters,. covanvensrss

Watking ocoivinnn
Watson .....o ...eees
Wattensaw. .. ...... N
Watts ......

Waveland,. .......
Wayne's Landing ...
Wayside.. . uiauoilv

Wayton,...... isaias
Webb City......
Wedington.,.....
Weiner.........
Welborne .,... H i
Welch.. vt

Welch’s Pottery......
Weldon .. ...ovvnuans
Wells Creek,ucveeenye
Wesley, ..... Cea A
Wesson .......e e
Western Grove (Tight

Wad) ...

West Fork o.vununnnn
West Memphis.......

West Point, .........
West Saline River. ...

Westwood.cvus wewpan
Whaley- 1,000
Wheeler ..
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How delermined, St. Francis
St. FranciS....ver

Whelen Springs,

Bench-mark ......

Ry. station ...,... G
Yell ..o .

Post-office ........... o

i General level...........
Fanlkner.. ......

‘White Oak Mountain,
White Oak Mountain,
White Oak Chapel..

Columbia,. . ...... Seottyiiaaisivnine

Desha .. oovennres

White Rock..... s

Garland..........

Izard ..cccioiaven

Wild Cat Shoals .....

Searcy ...«

Wild Haws Landing. .

Williams ... covansens

Williamson’s Ldg ...

Nevada..oouaauin
TFallas v me swibscn i

Willowdale ...oveenn-
Willmington Landing

Pottery ....... g g

WRionR e v oy Wilsonm..ovveneansrse i
Wilson®s Ford ......

Wilton ., .veveses

Newton ...ivniaen

Washington......

Wing .....

Washington ......

{Boﬂl:on—!, gec, 4, 11

St, Francisveeves i —
3B | e

Witcherville (Salem) .

151
Point. How determined,
Ry. station ... ... il Aneroid.
Ry. station ...... A Spirit level,

Surface Watt’s Place,.. Spirit level,

Parks Post-office . Barometar.

Ry. station ....c...

Spirit level.

Ry. station . Spirit level.
Bench-mark. recise
Summit ......... weseess Aneroid.
Summit ...coveuvnssnns. Aneroid,
Aneroid,

j ridge pier main|
t line St.L.. I M.&S.(
[ High water. Bald%
| Knob Br. Ry. bdg.

Low water ......

Spirit level.

Spirit level.
. Spirit level,
Post-office s...vseneaes -Aneroid.
Post-office «..ovsseve... Aneroid.

Ji L.bank White River g

at head of shoals. SpitTewel:

Post-office ....cuviit .+ Aneroid.
Bowel, idid el +.. Barometer.
Ry. station ...... ... Spirit level,
Hotel .0 puiiss vesesa.  Aneroid,

{ White River,right k

| " bank opp. Idg. Spirit level.

{Stone mon., Whitel

River, left bank. Spirit level.

Ry. station ........ ves. Spiritlevel.
Aneroid.
Aneroid.
Aneroid.

Ry. station ............ Spirit level.

Ry.station ........s.s. Spiritlevel.

................ so.eene. Aneroid.

Ry. station .....vu vnas

Village veeo Anercid.

SPring cosssrneee-sees  Anercid,
Spirit level.

Aneroid,
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Place.

Witherspoon..........
Wittshurgh

Witt’s Springs..

Woolsey (See Pitkin) Washington.
Wooklawn
Woodson. waisesasses
WoastEy T
Woosterl, o ooveirivay

Yuba,..
Zadock ..

O 5 s e S

Elevation,

Hot Spring....... 199.10 Ry. station

Hot Spring.......

Washington...,..
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Point, How determined.
Spirit level.

Village......... .. Aneroid,
Post-office .. Barometer,
Sec, 19, 18 N, 17 W.... Spirit level,
Village, ...cvvavurnnna, Aneroid,

Post-office .avuvunneea. Aneroid,

Spirit level.
Ry. station Aneroid,
Post-office ......uuv..- Aneroid.
{Ry. station ©......... Spirit level,

Bench-mark _........ Precize.

Ry. station ....iv.uun..
Ry, station.............
Ry, station............. Splrit level.
Formerly Eubank’s Mill
Post-office ....... ..., Aneroid.
Court House. .......... Aneroid,
Post-office . ............ Aneroid,
............ Sviiiawssaes AdDeroid
Ry.station...o.oooein Spirit level.

OBSERVATIONS UPON THE EROSION

IN THE

HYDROGRAPHIC BASIN OF THE ARKANSAS
RIVER ABOVE LITTLE ROCK.

By Joun C. BraNNER, State Geologist.

In October, 1887, I began and carried on for one year a

. series of observations upon the Arkansas River at Little Rock,

for the purpose of determining the efficiency of that stream as
an agent of erosion and transportation. These observations
consisted of a series of thirty-two measurements of discharge,
three hundred and sixty-five gage readings, one "hundred and
seventy-nine determinations of matter carried in suspension,
and a similar number of determinations of matter carried in
solution by the river water. These observations were so dis-
tributed as to be as comprehensive as possible, embracing all
the varying conditions of weather, temperature and rainfall ;
when the river was rising, when it was falling, when at a stand-
still ; when low, when high, and whenever there was any con-
siderable change in the volume or character of the water.®
Method of observation.t —A cross section was carefully meas-
ured 1.200 feet above the upper bridge, a place in the river
where there was least chance of any marked change occurring
within the time occupied by the observations. At the place
selected one bank is of rock and the other of tough clay.

*This paper deals only with such conditions and changes as are possible in a
given section ; it does not consider the effects of curves or varying depths of the
channel.

1The field observations were entrusted to Assistant Chas. E. Taft, an able civil
engineer of wide experience.
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Floats were sent through this section at transverse intervals of
twenty-five to fifty feet, and their positions as they crossed the
section were located by a transit, and the time occupied in
floating one hundred feet was noted. Wooden rods twelve
feet in length were used as floats. These rods were two inches
square at one end, from which they tapered the whole length of
the rod to a sharp point at the other. They were weighted so
as to float upright and to leave the pointed end about two feet
out of the water to serve as a signal. Where the rods could
not be used on account of shallow water, a surface float with a
weight attached by a cord was substituted. From the data
thus obtained the volume of the river was deduced. Sets of
samples of the water were taken along the cross-section at the
time of the velocity observation, each set being in three parts,
one each from the surface, mid-depth, and three feet from the
bottom. In collecting the sample from the bottom, in order
to avoid taking it from the liquid mud usually present next to
the bottom, the collecting apparatus was so arranged that the
sample was taken three feet from the actual bed of the stream,
In order to avoid the possible mingling of the water from lower
depths with that abeve, and to insure that the samples fairly
represented the part of the stream from which it was taken,
an open glass tube holding one litre was used for a collecting
vessel. This was so arranged as to close securely by means
of two rubber balls. When a sample was to be taken, the
stoppers were caught back, leaving the ends of the tube en-
tirely unobstructed; the tube was then sunk by means of a
rod, care being taken to keep its axis parallel with the current
of the stream. By means of a gage the depth to which it was
desired to sink it was determined. When the vessel reached
the desired point, a jerk of the string released the rubber balls,
which closed the ends of the tube and confined in it a repre-
sentative of the part of the stream from which it was taken.
The samples were always taken at the time the volume of the
stream was being measured. They were placed in separate,
clean bottles for examination.

In order to determine the amount of matter carried in me-

¢
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chanical suspension these samples were all taken to the labo-

ratory and filtered until the water was perfectly clear; the filter
éontainiug the suspended matter was then dried, and weighed
at the temperature at which it had previously been weighed.
The amount of matter in solution was determined by evaporat-
ing the filtered water. These determinations were made for

. every sample collected during the year—358 determinations.®

A daily record was also kept of the stage of the river during
the time covered by the investigation.

These observations furnish data for the approximate deter-
mination of the discharge of the Arkansas River, and of the
amount of material carried by it, both in suspension and solu-

‘tion, past Little Rock, during the year in which the observa-

tions were made (1887-8).

Suspended matter—The color of the water of the Arkansas
River is due to mineral matter carried in mechanical suspen-
sion. Itis more or less muddy all the year round, and even
at its lowest stages, when it carries least sediment, it is not
quite clear. TIts color is ordinarily a yellowish brown, but it
sometimes becomes dark red, at which times it carries such a
large amount of mechanical sediments as to render it opaque,
even as seen in an ordinary test tube.

The laws of erosion and transportation naturally lead one
to expect a large amount of mechanical sediments to be re-
moved when the volume of water or discharge is greatest. If
the conditions which supply sediments to the stream were con-
stant, this would undoubtedly be true, but the conditions are
not constant, and the amount of material moved depends upon
the sediment-supplying conditions rather than upon the trans-
porting power of the water.

The matter in suspension is greatest during a sudden high

" rise ; but after the water in the stream stands at any high mark

for a few days, the decrease of the amount of suspended
matter it carries is very marked. The amount of sedimept

#The laboratory determinations were made under my personal direction by Dr.
R. N, Beackett. All the care required by quantitative chemical analyses was taken
with this work,
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carried by the river varies widely also with the same gage

reading at any stage, being greater with a rising, and less with
a falling river. This contrast is most noticeable during the
winter, propably because the frosts and other weathering
agencies loosen up the surface soil and leave it in a condition
favorable for ready transportation.

The lowest stages of the river are usually during the latter
part of the summer and in the fall of the year. Atsuch times
the water becomes nearly but not quite clear. This clearness
is due partly to a decrease in the volume and consequently in
the velocity and carrying power of the water, and also to the
large amount of common salt, lime, etc., in solution in the

water, which substances tend to flocculate and precipitate the

mechanical sediments. The greatest amount of mechanical
s.edimcnt found in the water during the year under considera-
tion was 225 grains to the U. S. gallon®; this was on the
second of May, 1888, when the river stood at seventeen feet
on the gage, and shortly after protracted rains over the whole
or nearly all the hydrographic basin of the Arkansas River
above Little Rock. It should be added, however, that while
this high water may be taken as a type of the ordinary rises
there are times when there is but little or no rise, no increase’
in the volume of water discharged, but a very marked increase
in the amount of méchanically suspended matter. In Octo-
ber, 1891, occurred one of these so-called “red rises” of the
Arkansas River, and although the river was quite low—mark-
ing only 3.9 feet on the gage—it carried out 761 grains of
matter to the gallon, of which only 48 grains was matter in
solution. Such a condition of the water is said to be due to
rainfalls on the Canadian River, an affluent of the Arkansas,
which runs through the “red beds” of western Indian Terri-
tory. This illustrates well the fact to which attention has
already been calledt that the sediments removed bear no con-
stant relation to the discharge.

*The gallon referred to in this paper is the U. S. gallon of 58,372.1" i
231 cubic inches. K i
fAnnual Report; Chief of Engineers, U, S. A, 1874, I, p. 863; 1875, I, p. 96;
1877, I, p. 433; Physics and Hydraulics of the Miss. River, 1876, p. 417.
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The total amount of suspended matter estimated by the
above methods to have been carried down by the Arkansas in
1887-8 was 21,471,578 tons.* This estimate, however, must
be regarded as far short of the truth, for the method of taking
the water samples has left out of account that stream of
almost liquid mud and sand that is pushed along the bed of

the river at all stages, but especially during high water, and

which adds enormously to the amount of material daily and
hourly carried out of the hydrographic basin of the Arkansas
River above Little Rock.T

Character of the sediments.—The matter in mechanical sus-
pension in the river water is both sand and clay. Samples
taken from the thread of the stream are mainly of fine sand, but
samples of sediments allowed to settle in the quiet eddies of
the river show that the lighter and more flocculent sediments
sink to the bottom only in the quiet portions of the water.

An analysis was made of the sediments collected in six
samples of river water of the 1ith of April, 1888, two each
from top, middle, and bottom of the stream.

ARKANSAS RIVER SEDIMENT FROM THE STREAM.I

Sand and insoluble matter_........ P cessas 85.18 per cent.
Soluble matter. .coeeeveans AT e L 1482 % u

The soluble portion contained:

Tron. oxide (Fes0s). vovnrrienannransnsinnsenns
Alumina: (Alg0s)z diis v cuwerisvmas anvssipe s } 4.96 per cent.

On this occasion the river was very high, standing at 17 feet
on the gage, but it had been higher by half a foot two days

before.

#The tons used in these computations are the short tons of 2000 pounds.

+In the Annual report of the Chief of Engineers, U. 5. A, 1875, IL, p. 478, Col..
J. H. Simpson shows how sand-bars travel down-stream. See also Physics and
Hydraulics of the Miss. River, by Humphreys and Abbot, 1876, pp. 147-8. Dana
says that Forshey estimates the silt pushed along by the Mississippi River at three
times that held in suspension, instead of one-ninth as estimated by Humphreys
and Abbot. (Dana’s Manual of Geology, 3d ed. p. 657). Prof. Forshey is now
dead and I have not been ahble to learn upon what his estimate is based. The es-
timates of Humphreys and Abbot do not take this material into account.

tAnalysis by Dr. Jas. Perrin Smith.
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A complete analysis was made of the
with six litres of water, May, 2d, 1888, when the i
17 feet on the gage after a sudden rise, an
still in progress. It is as follows :

€

ANALYSIS OF ARKANSAS RIVER SEDIMENT.*

Per cent.

Siliea (Si0s)...o..oviiii ... R R T ... 69,353
Alumina (AleOg).ovn o LL T B MRS sree0 11,65
Iron (ferric) oxide (FeeOs) .uvvnnnnn.. - Vv i . 4.46
Carbonate of lime (CaCoy)...... .. e R 6.62
Carbonate of magnesium (MgCog)...... .. R TP, 3.52
Potash L1 e e T .66
Soda (Nag0)...,... R e T teersserssases D14
Organic and volatile matter, ..., ... .. . e s+ 2.G5
Total. ...,. R I e e R ¢rerees.100,58

These analyses, together with a large number of washings
of the sediment, show that its chief constituent is quartz sand.
There is always more or less clay in the water.

The finer sediments.—Experiments have already been made
by other observers which show that extremely fine material
held in suspension by water may be retained in suspension for
anindefinite length of time.t The observations upon Arkansas
River water point to the same conclusion. A glass jar ane
metre in length and holding six litres, was filled with turbid
water taken from the river October 1oth, 1887, and was allowed

‘to stand in the Survey office until January 16th, 1888. Within
four days after it was filled the water had become compara-
tively clear. Very fine particles continued, however, to float
about in it until January 15th.  Thatnight the weather was cold
enough to freeze and feathery ice crystals penetrated the
whole body of the water. As soon as the room was warmed
and the ice melted, the matter in suspension collected in
masses resembling strings of cobwebs, in which form it clung
[ | ®¥Analysis by E_Ta_s.f‘erriu Smith. T
1On the subsidence of particles in liquids,
Nat. Acad. Sci., Vol. 11, p. 165,

Subsidence of fine solid particles
“Burvey, Bulletin 36, 1886.

by Prof. Wm. H. Brewer, Memoirs

in liquids, by Carl Barus, U. §. Geological

sediment collecteg

ver stood gt
d while the rise Wwas
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to the sides of the jar or sank to the bottom, leaving the
-{Wate_r pj'fg;ciiz;i:?i-The matter in solution bears no constant
' ]Dg'ﬁ: tdo the volume of water, though in a very general way
.1'?5 atl? inversely with the volume of the water, and ranges
B uar!t‘:i 1to 70 grains to the U. S. gallon. This dissolved
.'i:(:::er is principally chlorides of sodium, potassium, an.d rnaf;
i m, and the carbonates of lime, soda, and magr’iesm'.

- es of the river there is enough sodium chloride in the
k- Stafo give it a decidedly brackish taste. The analyses
:iifr: below represent high and low stages of the water.

R.
ANALYSIS OF FILTERED ARKANSAS RIVER WATE

SaillII cted Dece r 20th 1888, wien VET ine feet th
( le colle mber 2ot ' h the ri stood at n on L]

i gage).

Hypothetical Combination.

Grains per Per cent. of
U. S, Gallons.  Solids.

i 75 81
ili .. (810g) 75 ) § oF
Silicd saissss Ty e ( Sy
Chloride of sodium............ (NacCl) 1.96 36 9;
Chloride of potassium .........(KCI) .44 2‘20
Sulphate of magnesium........(Mg50y) .14. 6. -
Sulphate of Iron ., civevnenns. i (I“eS{?q) .43 2.36
Sulphate of alumina, ..........(Al(S04)s) .15 16. '
Carbonate of soda.......u. ... (NagCOs) 1 -0; 4'41
Carbonate of magnesia,....,...(MgCO;z) .2 5 .80
Carbonate of lime. ......c00.u. (CaCOy) I .13 :
Total cuuvuriiivnerorcaseanranens vor 6.35 100,00
Found.
Silica T (5i03) .75 1;_ 33
............. 2
Sulphuric acid,,.eoeveeaa.... (S04) .5; B
Carbonic acid ...vvvvenncanans (COy) 1.4 23 ,92
= ‘Chloring. .ovuvinens s (G 1.39 2- .
67 (R N s RE) .16 .;2
ATHINUE e visswavas v (ALY .02 7. =
Calcium . ........ R eeee-(Ca) :f l:73
Magnesium ...veveerunanarans (Mg) .2 i
L T ey Wi K B IR | -23 Gt
MGG ;T s s e e s e (Na) 1.24 9.5

Total R g e 6.35 100,00
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ANALYSIS OF FILTERED ARKANSAS RIVER WATER, LOW STAGE
(Sample collected August 22d, 1888, when the river stood at 2.4 feet on the gage).

Hypothetical Combination.

Grains per  Per cent, of
U. 5. Gallons.  Solids.

Silica \vurennenn.s s i 5 HOY 85 1.83
Chloride of sodium............ {(NaCh) 28.57 61.58
Chloride of potassium . ........(KCl) .68 1.4%
Sulphate of magnesia,......... (MgS0,) 3.92 8.45
Sulphate of lime ......... eeea (CaB50y) .75 1,62
Sulphate of iron .............. (FeSOy) .05 LII
Sulphate of Alumina ..,....... (Al(SO4)s) .38 .82
Carbonate. of lime. .......cu... (CaCOy) 8.4y 18.26

Eoteds volRid Shensrmrnme Simas S5 e .. 46,36 100,00

Found,

ok e tiiiendy  LEas (35i09) .85 1.83
Sulphuric acid..... .......... (504) 5.90 12,73
Carbonic acid .u.vuvvvinnnn, . (CO3) 5.08 10.96
Chlorifie. o v virvemaiiessig o (ch 17.62 38.91
1071 VUL SSNRMR Y imn EE) .0z .04
AN . conrrms i iz ciussers (Al) .06 I3
Calcium ......... win M n W e {Ca) 3.560 7.68
Magnesium ......v0nee vennan (Mg) .78 1.68
Potassium , ... vieervnnncnnnns (K) .35 75
Sodium..... N DA (Na) 12,14 26.15

Total.,.... R R | o A S R s 46,36 100,00

It- will be noticed that-at the low stage of water 61.57 per
cent. of the dissolved matter removed is common salt, and 8
per cent, is Epsom salt,

This dissolved matter is invisible and consequently not of a
kind to attract so much attention as the mechanical sediments,
but the total for a day, a month, or a year, is an impressive
one. The amount carried down in this form from October,
1887, to September, 1888, was 6,828,350 tons, and averaged
560,029 tons per month; during the single month of May,
1888, 1,161,160 tons were carried out in solution. When it is
remembered that this material has all been dissolved from
hard rocks within the drainage basin of the Arkansas River

]
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~me conception can be had of the importance of this method
: and degradation.*

"The relation existing between the matter in solution and
.t in suspension is what one would naturally expect, viz.:
the river is high there is least dissolved and most sus-
. ded matter to the gallon of water, and wice wversa. This,
yever, must be regarded as a very general rule to which there
. many and important exceptions. The results for the
onth of April, 1888, will serve as an example of these re-
ons.

During that month eight sets of observations were made
~with the following results :

" TABLE SHOWING THE FLUCTUATING RELATIONS OF SUSPENDED
- TO DISSOLVED MATTER.

: . |Grs. pr. U. S. gal. Tons per day.- =
Gage, !' Dis. | P g Tots%l
% e fto | Sus- | Dis- Sns- Dis- tons
* | per sec. | pended. solved. | pended. | solved. | per day.

3 April 9. 5.75 [*19,008 | 29.41 1541 | 26,610.1 | 13.047.7 | 40,666.8
i 13 13.65 | 62,128 | 8560 | 11.00 |235486.1 | 31,546.1 |267,032.2
4. 16.30 | 92,109 | 122.50 | 13.60 | 519,858.9 | 50,8803 | 570,730.2
16, 17.00 | 98,233 | 174.30 | 15.30 | 793.852.0 | 68,176.8 | 862,028.8
18. 13.35 | 65,512 | 112.60 | 15.70 |340,517.5 i 47.478.9 | 387,906.4
i 8 1o.70 | 38,365 | 53850 | 1500 |103,595.8 26,563.0 | 130,158.8
25, 6.20 | 17,627 | 45.17 | 43.76 | 36,753.1 | 35.005.9 | 102,459.0

28. 5.50 | 16,214 | 31.83 | 42.53 | 238228 | 35,8311 | 55,6539

%But little autention has been given to the determination of mineral matter re-
in solution from the land. The observations of hydraulic engineers to whom
are indebted for the determination of mechanical sediments, have not usually in-
4 the discharge of matter in solution, for the reason, no doubt, that they have
1o deal practically and principally with the mechanical sediments only. De-
inations of dissolved matter in river waters are given by Bischof (Chemical
ogy, I, 75-79), Prestwich (Quar. Jour. Geol. Soc. 1872, LXVI), Geikie (Text-
f Geology, 20d Ed., 353), and by T. Mellard Reade (Chemical Denudation in
tion to Geological Time, London 1879). The estimates of these writers, how-

Il appear to be based upon a limited number of determinations.
1—g
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Taking the observations for the entire year under considera.
tion, the matter in solution is equal to about 31 of that in sye.
pension, or a little more than one-fourth of the total amount yp-'

and shales from which only underground waters are able to
gemove much lime.*

: Attention is called to the larger percentage of silica in the
moved. These relations, however, are not constant, as may be

, - water in times of freshets; 1.83 of the total at low water, and
seen by a comparison of the totals in suspension and solution

AN ) , 11.81 of the total at high water.t The water at low gage
during the individual months or on individual days. In :

November, 1887, for example, the dissolved matter was greatly
in excess of the suspended matter—more than six times ag
much—while on October 13th, 1891, the suspended matter.
was more than thirteen times the matter in solution,

" readings is all spring water, or water that has passed through
" the rocks or soils instead of over them, while that at high
readings is chiefly surface water. It seems prbbable, therefore,
that the silica exposed over the surface of the ground is ren-
dered more soluble by its exposure to weathering influences
T. Mellard Reade* speaks of the constancy of the matter » and to the organic acids of decaying organic matter, than is

removed in solution by streams, However true such a gen- “hat of the unexposed rocks through and over which under-

eralization may be for the Thames, this series of observations ,ground waters pass.

shows clearly enough that it is not true of all streams, The T¥e results.—The following tables are based upon gage read-
smallest amount of matter was found in the Arkansas water
April 13, 1888, when it held 11 grains to the U. S. gallon;

on the 18th of August of that year it contained 71.8 grains to

ings for every day of the year, a complete set of velocity and
. discharge observations made and comprehensive samples of

= il water collected on 32 days. From these observations interpo-
the U. S. gallon. The fluctuation in the Thames water on the

; . ; ions were made to complete the table. The results of two
other hand varies, according to Prestwich, between 14.93 and

independent sets of interpolations agree so closely that they

e -+
19.23 grains per U. S. gallon.§ . may be regarded as practically the same.

This difference in the fluctuation of the dissolved matter

“#In order that the results obtained for the Alkansas may be compared wnh the

carri 5 i5 ‘48
arried by the two streams is prc}bably due to the fact that the- i es of chemical denudation of other hydrographic basins the estimates given by

Thames drains a region of limestones and limestone soils, so e are quoted here,

that whether its waters come from the surface or from springs Rates of chemical denudation by various streams

they flow in either case over the same kind of rock., The Ar- 3
Dissolved matter removed

kansas on the other hand drains a basin mostly of sandstones

e A = Stream. per square mile,

*Chemical Denudation in Relation to Geological Time, by T. Mellard Reade, Rhone...oiiiiiiiiiiinii i -+232.0 long tons per year.
London, 1879, p- 24. R b e 15 b i 4 S S B 140 « « « o«
TReduced from Prestwich, Geology I. 1o7. Bischof in his Chemical Geology, I. : AT O (VB 5 s s e s 142.0 % s @ o«
76, gives nine analyses of Thames water, one of which shows 23.22 grains per T e N R e P gl & w0
U. 8. gallon. BIOE . wwias osns e SR S e 02,3 % 4 & o«
Danube. ....... el | M vrag v W a w
Arkansas .. ... .oueeven [t T e TR

‘tInasmuch as only one pair of analyses was.made to determine this point it is
le that a generalization on this subject is not to be trusted, in any case it is
rable that other observations be made on this subject.
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Jtter, if spread over the hydrographic basin of the Arkansas
Rjver above Little Rock—140,000 square miles*—would have
*, thickness of 000,082 of a foot; the total dissolved matter

MATERIAL CARRIED BY THE ARKANSAS RIVER PAST LITTLE ROCK
DURING THE YEAR 1887-8.

Tons in Tons in Tons in Suspen- i

1887. Suspension. Solution.  sion and Solution, would have a thickness of .000,024 of a foot, or the total sus-
Otober w0 by i 377,557-2 354,171.9 731,720.1 ended and dissolved matter would be ,000,106 of a foot in
November .....c..us 16,449.9 102,082.4 118,532.3 thickness. Erosion over this area during the year 1387-8
Dicseglg?er """"" [ ek i “therefore took place at the rate of one foot in 9433 years.t
JEEOER: 5 10 230,400.4 481,025.9 712,326.3 " The interpolations made in the observations on sediments
February ........... 999,398.0 468.320.5 1.467,718.5 discharged, necessarily detract from the value of the conclu-
M“‘Ch ------------ . 2,391,281.0 666,753:5 3.058.034.5 _ sions reached in regard to the quantity of material carried out
:IF;T Zii:;ii?z :?:’j‘:gcﬁ) ;,222’;(;3'3 ~ of the basin. These conclusions must, therefore, be accepted
ey i it .860,214-0 5:327:593-4 only with the confidence to which the methods followed in the
i T e e 206,234.2 499,860.2 796,103.4. work entitle them. The means at the command of the Geo-
AUZURE oswanimasiinins 121,955:5 383,369.5 505,324.0 Jogical Survey did not permit the exhaustive observations that
September. . iovans 1,280,020.6 577:946.4  1,857.967.0 were desirable; indeed, that a thoroughly satisfactory set of

21,471,578, 6,828,350. 23,29&@- observations should be made with the modest appropriation of
a state Geological Survey is quite out of the question. The
_'-bservations have some value, however, on account of their
_pever having been made at this point] before, and it is hoped
that no apology is necessary for their publication. But whether

" the work had been thoroughly comprehensive or not, it is evi-

The total bulk of this material would make a cube whose
sides would be 749.2 feet in length.* The total suspended

*The specific gravity of the suspended matter is assumed to be 2 13—an assump-
tion Liased upon an average of seven determinations of the specific gravity of Ark-
ansas River sediments. It is worthy of note that six of the samples used in these

‘Louis, Iron Mountain and Southern Railway bridge, on the south bank of the river.

determinations were taken from sediments deposited naturally along the river, and

one of them was taken from the water used in making the laboratory determina- N a6 irdried
08 1,2, 3, 4, a0 WEere alr-dried.

tions on sediments. The specific gravity here used is therefore somewhat too high. No. 7.—Sp. gr. 2.5632. A mixture of the sediment from six bottles of water col-

See also Humphreys and Abbet, p. 140 : :
ected for sediment determinations, May 2, 1888,

The specific gravity of the dissolved matter is assigned it from the specific gravi-
‘lies of the constituents (in theit proper proportions) found by analyzing the filtered

DETERMINATIONS OF SPECIFC GRAVITY OF ARKANSAS RIVER SEDIMENTS.

No. 1.—Sp. gr. 1.7921. Collected Nov. 13, 1888, about 4o feet east of the St.

Louis, Iron Mountain and Southern Railway bridge (upper bridge) on the north . water.

. %The area of the hydrographic basin above Little Rock was kindly furnished by

bank of the river within a few feet of the water’s edge.
. Henry Gannett, of the U. S. Geological Survey. Other estimates make it some-

No. 2. Sp. gr. 1.7764. Collected Nov. 13, 1888, about 100 feet east of the St.
Louis, Iron Mountain and Southern Railway bridge, on the north bank of the river,
No. 3.—Sp. gr. 1.8043. Collected Nov. 13, 1888, about 4o feet west of the St.
Louis, Iron Mountain and Southern Railway bridge, on the north bank of the river.
No. 4.—5p. gr. 1.80o14. Collected Nov. 13, 1888, about 100 feet west of the St
Louis, Iron Mountain and Southern Railway bridge, on the north bank of the river.
No. 5.—Sp. gr. 1.80g0. Collected at the foot of Spring St. on the south bank of
the river. A cube of 21.9 grams was dried at 120° C., and allowed to stand se\;er-éi'
days in the air,
No. 6.—Sp. gr. 1.17603. Collected Nov. 13, 1888, about 15 feet east of the St.

“what larger.

- fAttention should again be directed to the fact that no account is here taken of
silts pushed along the bed of the stream. 'See foot noie on p. 157.

- §The investigations of Humphreys and Abbet include a series of discharge and
‘current measurements on the Arkansas River at Napoleon. As those authors point
" out, however, (Physics and Hydraulics of the Miss. River, 1876, pp. 33: 84) the
ter of White River was included in their measurements, although that stream can
ircely be regarded as a tributary of the Arkansas, Their results must have been
onsiderably modified by the presence of so large 2 body of comparatively clear

Wwater,
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dent from the behavior of this large stream, fed from such a
large and geologically diversified hydrographic basin, that
slight and even local changes of meteorologic conditions may
greatly change the results obtained, or those that would have
been obtained, had a complete set of observations been made
daily instead of occasionally. The total here given for the
year 1887-8 may be twice as large or but half as large as that
for the next succeeding year even with the same or nearly the
same discharge of water. For this reason no estimate of re-
sults for a longer period based upon these observations, or es-
timate for any other period of time, can be more than approx-
imately correct, because the relations of the amount of matter
carried either in solution or suspension to the volume of water
are not constant. A perfectly satisfactory measure of the
actual work done by such a stream can only be determined by
a series of observations upon sediments and dissolved matter
covering a number of years, and made in connection with care-
ful meteorologic observations during the same period over the
entire hydrographic basin. It is also evident that deductions
derived from observations upon the Arkansas River are not
applicable to the study of other streams except in a very gen-
eral way.

MAGNETIC OBSERVATIONS AND MERIDIAN
MONUMENTS ESTABLISHED IN ARKANSAS.

It was hoped at one time that the Geological Survey might
be able, during the progress of its work, to make a magnetic

. survey of the State, and to set upon the true meridian at every

county seat a pair of permanent stone monuments.
Such a work would be useful to surveyors and in settling dis-

putes that arise or are liable to arise concerning “ the variation

of the compass” in making land surveys, and would at the
same time be an important contribution to our own and to the
world’s knowledge of the earth’'s magnetism.

The lack of funds to pay for stone monuments to permantly
mark the meridian and to pay the traveling expenses of the as-

~ sistant doing the work and the lack of time in which to do it

have prevented its being done by this Survey. A beginning
was made, however, in 1838, and the meridian was permantly

" marked at a few places where public spirited citizens kindly

furnished the stone monuments necessary for the purpose. The
Survey was not provided with the best instruments for the work,
but the few results obtained are given here for what they are
worth. .
The determinations were made in each case by observations
upon the elongation of Polaris. With the exception of those
made at Fayetteville, Washington county, and at Magnet Cove,
these observations were made by my assistant, Mr. Charles E.
Taft, with a Heller and Brightly mountain transit having a three
inch needle.

Below is a list of the localities at which observations were

~ made and descriptions with figures showing the exact positions
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of the monuments which will enable anyone to find them with-
out difficulty. The places are named in alphabetical order,

8° EasT. '
stone monuments in the court-house yard are buried three feet
and project six inches from the ground. The top face of each
monument is six inches square, and has a centre point of fine
brass wire set in lead. The monuments are about 142 feet
apart, and the south monument is about 48 feet north from the
north entrance of the school house. The magnetic variation

at this meridian at ¢ A. M., December 22nd., 1888, was 8° East,

STRAEET
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FIGURE 1. The positions of the meridian monuments at Charleston.

7° East. Clarendon, Monvoe county—Two stone monuments

. in the court-house yard at Clarendon are

g Mo~

buried three feet and project eight inches,
They are g9 fect apart,and a line between
them is 30 feet west from the southwest
corner of the court-house. The top face

of each monument is six inches square,

g°

and has a centre point of fine copper wire
set in lead. The magnetic variation by
this meridian at g A. M., December 5th,,
1888, was 7° East. .

FIGURE 2. The positions of the meridian monuments at Clarendon.

Charleston, Franklin county.— At Charleston tweo
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7° 20' EAST. Clarksville, Johnson county.—Two stone mon-
~ gments in the court-house yard are set upon the Clarksville
meridian. The top face of each is six inches square, and has
3 centre point of brass wire set in lead. The south monument
.-15 eight feet north of the south line of the court- house yard, the
_porth monument is ten feet south of the north line of the court-
house yard. The monuments are about 140 feet apart and a
jine drawn between them is about nineteen feet from the north-
| east corner of the court-house. The magnetic variation by this

meridian at 10 A. M., December 28th., 1888, was 7° 20 East.

M
Man.,

Mﬂﬂ-l
s
FIGURE 3. The positions of the meridian monuments at Clayksville,
8° East. Fayetteville, Washtngton county—Two sandstone

- posts with copper centre points imbedded in lead were planted
in the court-house yard as shown in the figure below. The in-
strument used was a Gurley transit having a five inch needle.
" The observations were made on the western elongation of Pol-
h'aris on the night of December 21, 1888. The telescope was
plunged and reversed for several successive sights, in order to
ehmlnate any error in collimation, and the mean of the obser-
vations was taken as the true line,

. Observations from different points in the yard of the court-
. house showed local attraction.
" line was run down Block street about 200 feet from the square
l‘!:.o a point where there seemed to be no local attraction.

At the south post the variation of the needle is 9° 10" East,
of which 1° 10’ is local and must be substracted. At the north

To get rid of this a vernier
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post it is 7° 5o’ East, of which 10, is local and this must be ad-
ded to thc]7° 50’ to obtain the true declination at any time,
The Fayetteville observations were made by assistanj Arthur
Winslow.,

-
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FIGURE 4.  T'ee positions of the meridian monuments at Fayetteville.

6° 15" East. [Forrest City, St. Francis county.—The varia-
tion at g A, M., November 24th., 1888, was 6° 15/ East. The
stones for permanent record not being ready, two stakes were
driven in the ground about 125 feet apart, with a small tack in
the head of each. A line drawn through both tacks is the true
meridian. The stakes are 400 feet west of the school-house,
on the north side of the street.
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FIGURE 5.  7he positions of the meridian monuments at Forrest City.

8° 25’ EastT. fort Smith, Sebastian county.— At Fort Smith
there are two stone monuments in the park that is bounded on
the north by Sullivan street, south by Cabell street, east by
'.M'ayer street, and west by Beckle street. The monuments are
buried three feet and project one foot from the ground. The
top face of each monument is seven inches square, and has a
_centre point of fine brass wire set in lead. The monuments

- ‘are about 362 feet apart, the north monument.is about 112 feet

south from the south line of Sullivan street, and about 230 feet
west from the west line of Mayer street. The magnetic varia-

‘ tion at this meridian at g A. M., December 19th., 1888, was

8° 25’ East.

SuLLivan  STREET
. —
"
N oMo zea, o
[
0 i
Ll !
=
i i
2 wl
- i3
W o -
.' g p ¥
o
o &
>
s
a4 Mom.
S
-

CaBerw  STREET

2 e

I

FIGURE 6.  Tke positions of the meridian monuments at Fort Smith.

7° 50' Bast. Greenwood, Sebastian county.—Two stone mon-
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feet and project one foot above the ground. The top face of
each monument is six inches square and has a centre point of
fine brass wire set in lead. The monuments are about 112 feet
apart, and a line joining them is about 24 feet east from the
east door of the court-house. The north monument is about
8 feet south from the north side of the court-house yard. The
magnetic variation by this meridian at 9 A. M., December 21st,,
1888, was 7° 50’ East.

N,
'11; Mow

FiGURE 7. The positions of the meridian monuments ai Greenwood.

6° 12' East. Helena, Phillips county.—The stone monu-
‘ments in the court-house yard at Helena are buried three feet
and project eight inches above the ground. The monuments
are about 207 feet apart and thirty feet west of the east line of
the yard. The top face of each monument is six inches square
and has a centre point of fine copper wire set in lead. The
magnetic variation by this meridian at g A. M., December 3rd.,
1888, was 6° 12" East.
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STREET

STrREET
FiGURE 8. Thke positions of the meridian monumenis at Helena.

o East. Lonoke, Lonoke county.—The two stone monuments:
in the court-house yard at Lonoke are buried three feet and
project one foot. They are about 105 feet apart, and the me-
ridian line is 33 feet west from the court-house front door.
The top face of each monument is seven inches square and has
a centre point of fine copper wire set in lead. The magnetic
variation by this meridian at 9 A. M, December 7th., 1888, was

79 Hast.

FiGURE . The positions of the meridian monuments at Lonoke.

15° 15’ East.  Magnet Cove, Hot Spring county.—Two rough
stone monuments weie planted in the open field in the valley
near the road on the east side of Cove Creek about 400 yards
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west of John F. Moore’s house, and on the north side of the
Magnet Cove—Hot Springs Road. The declination at this
station at 8 A. M., April 10th., 1888, was 15° 15’ East.

The great local variations in and about Magnet Cove made
compass surveying untrustworthy, and the topographic map
of the Caove made by the Geological Survey was therefore
based upon a series of traverse lines. During the progress of
the work observations of magnetic disturbances were made at
several places in the Cove. The compass needle varied all the
way from 44° East to 6/ West of the true meridian. The last
mentioned observation was made at the Methodist Church east
of the Cove, the former was made in the highly disturbed area
in section 13 on the Hot Springs wagon road. The line of no
variation passes just west of the Methodist Church,

Except that at the initial point, these determinations were
made by Mr. W. J. Hutcherson in 1888.

During the progress of his work upon the Igneous Rocks
of Magnet Cove Dr. J. Francis Williams became interested in
the magnetic disturbances in that region and made a number
of observations the principal results of which are given here.*

“ From the personal observations of the writer and from
readings taken by Mr. W. |. Hutcherson, the topographer who
made the contour map of Magnet Cove, * * * * it has
been found that on the bed of magnetic iron ore the compass
is of no use whatever. An engineer's traunsit, with a short
needle, was set up on the top of the hill (N. E. corner of N,
W. 1 of S. W. 1 of section 20, 3 5., 17 W), and a stake about
two hundred yards west was taken as a point at which to sight.
The bearing was taken and the transit was moved ten feet
further east and the bearing taken again. A difference of 13°
30' in the bearing of the stake was observed. The transit was
then placed fifteen feet south of the original point and a differ-
ence of 15° was found to exist between the bearings of the
stake taken from that point and the original station. This

*Annual Report of the Geological Survey of Arkansas for 1890, Vol. II., pp. 170-
473 with isogonic chart of Magnet Cove.
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shows conclusively that no reliance can be placed upon com-
pass readings on or near the loadstone region.

«The normal amount of the magnetic declination as determ-
ined by the position of Magnet Cove with reference to the
_general isogonic lines of the state would be about 8°% east in
18go. It will be seen, however, by an inspection of the isog-
onic chart (Plate 13) that, about hali a mile east of the magnet
ore bed the declination becomes zero and the needle points due
north, while at a somewhat greater distance west of the same
point the normal declination is nearly doubled. It is evident,
therefore, that the effect of the magnetic force centered in this
ore bed amounts to about 8° and that this extends to a distance
of about a mile west and half a mile east of the distributing
area.

“On the western side of Magnet Cove an area of still greater
magnetic declination occurs. Here the variation is due to
quantities of fine magnetic sand which, although apparently
entirely superficial, exerts a great influence upon the needle.
Its maximum effect is at a point about half a mile west of the
school-house on the hill (centre of section 24, 3 5., 18 W, near
the north line) and amounts to about 44°. The isogonic lines
here come so near together and are so uncertain in their posit-
ions that but little reliance can be placed upon them.

“ There is another strongly disturbed region at the northeast
corner of the area included in the chart. In this case the
cause of the disturbance is a mass of lodestone quite similar
in character to that in the centre of the Cove. This deposit is
much smaller than the ‘lodestone bed’ and less of the ore ap-
pears on the surface. It is evident, however, that it is present
in sufficient quantities to have a.strong influence upon the
bearing of the magnetic needle.”

6° 20' East. Marianna, Lee county.—Two stone monuments

#See Report of the Supt. of the U. S. Coast and Geodotic Survey for 1889.
Washington, 1890, Appendix No. 11, 188g. ¢ The distribution of the magnetic de-
clination in the United States for the epoch 18g90.” By Charles A. Schott, p. 246.
See also the observations on magnetic declination made by the Geological Survey
of Arkansas and recorded in the annual report for 1891.
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were planted in the school-yard, buried three feet and project-
ing three inches from the ground. They are about 125 feet
apart and twenty feet west of the east side of the school-yard,
The top face of each monument is six inches square and has a
centre point of fine brass wire set in lead. The magnetic vari-
ation by this meridian at g A. M., November 28th., 1888, was
6° 20’ East.
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Freure 10.  Ze positions of the meridian monuments at Marianna.

A PRELIMINARY LIST

OF THE

(Exclusive of the Uhionidee.)

By F, A. SAMPsON, A. M‘.
Sedalia, Missouri,




INTRODUCTION.

In the effort to work up the natural history of Arkansas the
Geological Survey was fortunate enough to induce Mr. F. A.
Sampson, of Sedalia, Missouri, to undertake the preparation of
a list of the Mollusca. Mr, Sampson is better acquainted with
‘the Mollusca of the State than any one else, for besides hav-
ing collected here for many years, his acquaintance with the
.physical features of the State, and with local collectors has
‘enabled him to get together the best collection of Arkansas
shells thus far made.

Mr. Sampson published an article upon Arkansas Shells,
with a list, in the Kansas City Review of Science for May, 1883,
and also in the American Naturalist tor January, 1887. Since
those articles were published he has done considerable collect-
ing and has been able to extend the number of species found.
The present list, however, must still be regarded as preliminary,
. for a complete list can be made only after long and careful
¢ search in all parts of the State.

In the present paper the land shells are arranged according
to Binney's latest work, and the other shells are generally ar-
ranged according to the Smithsonian publications.

The Binney collection referred to is that of W. G, Binney,
‘donated by him to the National Museum,

Following the name of each species is a lJist of the counties
in which it has been found, and the number of specimens from
that county in Mr, Sampson’s Arkansas collection. In many
cases the number given is also the total number found in the
i county.

The authority for the locality is given after the name of the
. county except in cases where Mr. Sampson himself is the col-
* lector, when no name is given.

More species have been found in Carroll than in any other
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county—438 e;'{clusive of the Unionidz, which are not included
in this report. ' )

It should be stated in this connection that several years ago
Professor R. Ellsworth Call, of Louisville, Kentucky, prepared
for this Survey a valuable list and paper upon the Unionida of
Arkansas, but unfortunately the delay in its publication in-
duced him to withdraw his paper, much to our regret, for pub-
lication elsewhere.

Mr. Sampson wishes to acknowledge his obligation to Pro-
fessor Call for assistance and the identification of some of the
species given in the present list; also to C. C.-Allen, of Florida,
formerly of Eureka Springs, and to O. A. Crandall, of Sedalia,
Missouri, for specimens collected by them, and to Dr. V.
Sterki, of New Philadelphia, Ohio, for examining the Pupidz.

JOHN C. BRANI:TER.

A PRELIMINARY LIST

OF TIIE

MOLLUSCA oF ARKANSAS.

(Exclusive of the Unionidse )

By F. A, SAMPSON, A. M.,

Sedalia, Missouri.

PULMONATA GEOPHILA.
MONOTREMATA,
HOLOGNATHA.
SELENITID A,

I. Selenites concava Say,
Carroll, 2; Independence, 3; Cross (Call); Saline
(Call). ’
LIMACIDE.
2. Limax campestris Binn.
Carroll ; Crawford ; Sebastian; Pulaski; Franklin;
Perry; Nevada.

Specimens from Franklin county were of unusual

size, being nearly two inches in length.

3. Zonites friabilis W. G, B,
Carroll, 4; Garland, 4; Helena, Phillips (Binn, Coll.);
Independence, 3.

In the southwest this species takes the place of Z.
fuliginosus. 1 have it also from Fort Scott, Kansas,
Carthage and other places in Missouri.

4. Zonites levigatus Pleiffer.
Binney states in his Manual of North American

e i
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Shells that this species is found from Pennsylvania to
Arkansas.

5. Zonites demissus Binn.

Pulaski, 1; Hot Spring, 1; Independence, I; Ran-
dolph ; Hot Springs, Garland (Binn. Coll.).
A single specimen only was found by me in the first

three counties.

6. Zom'{es brittsi Pils.

10.

Garland, 6; (Type lot).

A number of specimens were collected by Mr. R,
A. Blair, of Sedalia, Missouri, at Gillen’s Spring, four
miles east of Hot Springs, which have since been de-
scribed by Mr. Pilsbry in Nautilus, volume V., p. 99,
January, 1892. They are very close to Z. demissus,
but have closed umbilicus. Shells of all sizes have
the internal thickening of the peristome, from which
it would seem that as the shell enlarges this white
added matter is dissolved away leaving the shell of
ordinary thickness except near the aperture.

Zonites ligerus Say.

Franklin, 2 ; Sebastian, 1; Jackson, 6; Independence,
6; Cross, I.

In considerable numbers at Newport, in Jackson
county ; scarce in other counties. At Newport they
were found on low ground, and were considerably
larger than in the other counties.

Zonites arboreus Say.
Carroll, 2; Benton, zo; Washington, 9; Sebastian, 4;
Crawford, 1; Franklin, 15; Conway, 3; Pulaski, 1;
Garland, 1; Hot Spring, 2; Hempstead, 3; Nevada,
2: Yell, 1; Cross, 2; Forrest City, St. Francis (Call).
Zonites viridulus Mke.
Carroll, 2; Benton, 4; Crawford, 7; Conway; Sebas-
stian.
Zonites tndentatus Say.
Carroll, 16; Benton, 10; Washington, 3; Crawford, 33

11.

12.

13

I4.

15.

16.

17

18.
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Sebastian, 5; Franklin, 4; Conway, 4; Pulaski, 1;

Clark, 1; Hempstead, 1; Nevada, 2; Yell, 1; Cross, 1.
Zonites minusculus Binn,

Carroll, 1; Crawford, 1; Franklin, g; Conway, 3,; Pu-

laski, 1; Nevada. ;
At Mulberry in Franklin county I found a number
of specimens, and from each of the other counties
only from one to three,
Zonites placentula Schutt.

Hot Spring ; Garland (Binney’s Manual).
Zonites fulvus Drap.

Crawford, 1; Franklin, 1; Conway, 13.
Zonites z

Washington, 1.
Very much in size and general appearance like ar-
boreus, but of six whorls.
Zonttes ?

On the Boston Mountains in Crawford county I
found a shell bearing considerable resemblance to Z.
lLmatulus Ward, but of only 3 mm. diameter, more
depressed, sutures less impressed and outer whorl
more rounded. :

Zonites gularis Say.

Malvern, Hot Spring, 1.

A single specimen found.

PHILOMY CID A,
Tebennophorus cavoliniensis Bosc.
Carroll ; Crawford ; Sebastian ; Franklin; Pulaski; St.
Francis (Call).

HELICID.A.
Patula solitaria Say.
Carroll, 5.

A few shells were found near*Eureka Springs, of
small size and much elevated. DBinney notes in his
Manual that he has never received it from south of
Missouri,
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19. Patula alternata Say.

20,

21.

22,

23.

24.

Carroll, 11; Washington, 4; Crawford, 7; Sebastian,
8: Franklin, 13; Garland, 1; Nevada, 6; Conway, 7;
Perry, 5; Yell, 5; Clark, 2.

From the first county the shells do not differ much
from those from more northern localities, but from
the others they are darker and much heavier ribbed,

The state collection has specimens from the Post-
pliocene of Clark county.

Patula perspectiva Say.
Carroll, 14; Benton, 5; Crawford, 1; Cross, 2; Inde-
pendence, 7.
In abundance in the first county and but few in the
others.
Helicodiscus lineatus Say.
Carroll, 1.
Strobila labyrinthica Say.
Crawford, 2; Benton; Carroll; Nevada.

One of the two specimens found in the first county
was under the same log with the only Zowites fulvus
found in the same county.

Polygyra texasiana Moricand.
Sebastian; Nevada.

All of the specimens I have seen of this species are
of a pale horn color, with quite prominent ribs on the
upper surface, teeth on peristome not far apart and
pointing towards each other, the parietal tooth dis-
tinctly connecting the extremeties of the peristome.
In Sebastian county I found three shells having all
these characteristics. Opposite Fort Smith in Indian
Territory the species is quite plentiful.

Polygyra triodontoides Bland.
Washington, 6; Sebastian, 6.

Shells similar to the above, but thinner, sub-pelucid
and of a darker color, the teeth on the peristome fur-
ther apart, and the basal ones pointing rather to the
base than to the other tooth. The parietal tooth is
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much smaller and does not distinctly connect the mar-
gins of the peristome.

25, Polygyra jacksoni Bland.

Carroll, §; Washington, 6; Crawford, 3, 6; Sebas-
tian, 6; Franklin, 5. .

At Eureka Springs in Carroll county this rare spe-
cies occurs in considerable numbers among the gravel
and small stones on the hill sides and rarely under
large stones. The size was typical, being about 7 mm.
in diameter, and varying but little.

On the bluffs of the Arkansas River at Van Buren
the size is much larger varying from 8-7 to 9-8 mm.
diameters. At this place they are rather plentiful
under large stones and high up on the sides of the river
bluffs. At the other points in this county, and in
other counties named, except Sebastian, they are of
ordinary size, while in the latter they are nearly as
large as those from Van Buren. In Franklin county
they were found under some rails on the side of the
bluff but little above the river bottom.

26. Polygyra dorfenilliana Lea.

Hempstead, 4; Hot Springs, Garland (Binn. Coll.), 5
Nevada, 5; Mammoth Spring, Fulton, 7.

Four shells of 7 mm. diameter were found at Hope
in the first county.

27. Polygyra dorfeuilliana Lea.

Var, sampsoni Wetherby.

Carroll, 12; Benton, 5; Washington, 2; Crawford, 7,

5; Franklin, 1; Pulaski, 2; Johnson, 2; Perry, 2;
Garland, 6.

In Carroll county this variety occurs in large num-
bers, frequently fifteen or twenty under a single stone.
The specimens vary in size from 103-8f mm. to 7-61
mm. diameters, and in Benton they are still smaller,
7—5% mm, These were from some timber on the
prairie.

On the bluffs at Van Buren where the P jackson:



28. Polygyra leporina Gld.

20.

30.

i

32.

33-

34.
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are unusually large none were found, though at a

lower point on the bluff not far away some larger
than the average size were obtained. On the Boston
Mountains in the same county they are considerably
smaller.

Crawford, 3; Sebastian, 3; Franklin, 3; Conway, 3;
Pulaski, 5; Clark, 3; Perry, 3.
This species inhabits low or bottom lands and is not
abundant anywhere.

At Argenta, Pulaski county, it was found under all

cedar logs at the railroad yards, but none under pine,

In fact it is very seldom that a shell of any kind is
found under pine logs.
Stenotrema labrosum Bland.

Carroll, 5 ; Benton, 6; Washington, T} Crawford, 6;

Franklin; Johnson, 5; Garland; Washita Springs,
Montgomery, (Binn. Coll.); Conway, 7; Perry, 4;
Yell, 1; Independence, 4. '
In the first county in considerable abundance at
Eureka Springs; at Van Buren, Crawford county, they
are the lafgest, they are but 8 mm. in diameter in
Johnson county.
Stenotrema edgarvianum Lea.
Binney’s Manual of American Land Shells gives
this as found in the State.
Stenotrema stenotremum Fer.
Clark, 3; Garland(Smithsonian Coll.); Independence, 4.
Stenotrema monodon Rack.
Crawford, 4 ; Sebastian, 2.
The variety fraterna was found in these two counties,
and in large numbers in Indian Territory opposite
Fort Smith.
Stenotrema leaii Ward.
Benton, 10; Washington, 6; Carroll; Nevada.
Triodopsis obstricta Say.
Independence, I.

35
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The only specimen found shows several differences
from Indiana and Tennessee specimens in my collec-
tion, being smaller, 203-18 mm. diameters, spire more
flattened, superior tooth on peristome smaller, and de-
cidedly more coarsely striated.

Triodopsis appressa Say.

Carroll, 3; Crawford, 6; Jackson, 4; Helena, Phillips.
(Binn. Coll.); Johnson, 2.

From the bluffs of White River, Carroll county, the
shells of this species were thin and of a light horn
color with no indication of tooth on the peristome
even on the basal side, and with striz very fine, so
that the shells were somewhat glabrous. The largest
were 213-18 mm. and of nearly six whorls. They re-
mind one very strongly of M. roemeri.

On the bluffs of the Arkansas, at Van Buren, the
same variety was found, the largest observed being
19-16 mm.

From Jackson county the shells were much more
elevated, of a reddish horn color, with strong rib-like
strize, and with tooth on the basal side of the peristome
more pronounced than in the typical shell, and with
the peristome heavier and more reflected. They were
of five whorls, and 19-16% mm. diameters.

Triodopsis inflecta Say.

Carroll, 14 ; Benton, 8; Washington, 8; Crawford, 5;
Sebastian, 7; Franklin, g; Johnson, 1 Conway, 7, 3;
Garland, 1; Hot Spring, 1; Clark, 5; Jackson, 3;

Perry, 7; Yell, 7; Independence, 7; Pope, 8; Cross,

2; Fulton, 4.

In Carroll county of light color and 11-10 mm. di-
ameters. Similar but darker ones from the other
counties. In Crawford, Jackson and some other
counties, some were of ordinary size, while others were
12-10 mm. diameters and much elevated.

In Franklin county they varied from ¢-8 to 11-10
mm., but were mostly'of the smaller size.

!

|
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37. Trviodopsis edentata Sampson.
Crawford, 3.

On the Boston Mountains [
found some shells which may be

described as follows :

Shell imperforate, -depressed, with granulate stria-
tions, thickly covered with hair-like projections;
whotls 5, the last strongly contracted at the aperture;
suture not much impressed ; spire short, obtuse ; pari-
etal wall with a long arcuated white tooth ; umbilicus
impressed, aperture contracted by a deep indentation
behind the peristome; on the inner margin of the
peristome are two enlargements of obsolete teeth,
one near the base, the other midw'ay between it and
the right terminus of the peristome. Some speci-
mens show no traces of these enlargements. Greater
diameter, 133, lesser, 12, height, 7 mm.

Triodopsis inflecta in Arkansas varies from g to 12

mm. in diameter, and the larger shells in general ap-

pearance are very much like this species with the excep-
tion of the teeth on the peristome. Had I found but
one or two specimens I would have taken them to be
immature inflecta of large size, but I got a dozen living
and dead shells during the latter part of February, and
they were all destitute of peristome teeth, and are as
much entitled to specific distinction as 7. rugeli, Schutt.
in which the difference from #nflecta is the distance of
the upper tooth of the peristome within the aperature.

In this species the enlargements of the peristome

correspond in position with the teeth of zmflecta, but :

it is hardly proper to call them teeth, the thinner shells
being as clear of teeth as a typical Mesodon, and only
the old thickened shells have the obsolete teeth. They
attain a size somewhat larger than the largest specis
mens of énflecta in the Binney collection.

Professor R. E. Call believes them to be T. appressa

minor, but they seem to be nearer inflecta than ap=
L]
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pressa, and if not a good species, they are certainly a
well marked variety. The discription of this species
was published in Nawu#i/us in December, 1889.

- 38. Triodopsis fallax Say.

Carroll, 5, 2 ; Benton, 1.

A small variety 10 to 11 mm. diameter was found in
considerable numbers at Eureka Springs, a part of
them albinos. In Benton county only a single shell
was obtained.

39. Triodopsis vultuosa Gld.

Benton, 3; Washington, 2; Crawford, 1; Sebastian,
1; Nevada (Crandall).

Binney gives this species as occuring in Arkansas.
and Texas, but I have found it as far north as Benton
county and Sedalia, Missouri.

There seems to be very little variation in it in the
different counties named, from each of which from
one to three specimens were obtained, '

In December, 1388, a number were found at Rogers,
in the first county, and all of them occurred in pairs
under logs.

40. Mesodon albolabris Say.

Carroll, 7, 4, 3‘; Benton, 4; Sebastian, 1; Crawford,
1; Garland, 2; Washington; White (Call); Johnson,
" 1; Nevada, §5; Independence, 1.

At Eureka Springs the country is mountainous, and
the valleys very narrow, havir;g on the sides ledges
of rocks making almost continuous walls, and gradu-
ally ascending from the beds of the streams high up
the hill sides. Along these ledges many shells may
‘be found, and in the spring and summer the different
species of Mesodon adhere to the rocks on the under
side of the edges. :

This species is of much lighter color and more
transparent than the specimens found in the states
further east. I have shells from Indiana about 29 mm.;
from Sedalia, Missouri, 25 to 31 mm.; from Eureka

»
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Springs up to 34 mm. Of them Prof. Wetherby says:

“Specimens of the average size have the spire very
much depressed, the aperture correspondingly elon-
gated transversely and the surface very highly polished.
The reflection of the peristome is much narrower, by
its being somewhat folded. It is a very distinct vari-
ety, which I have not before seen.”

There is also a smaller variety darker colored,
thicker, and more elevated, which has been named
variety alleni by Wetherby, in honor of Mr. C. C. Al-
len, formerly of Eureka Springs. The two varieties
were found together, and along with them variety
minor, being still smaller than allenz, and more like
the large specimens.

The single shell found in Sebastian county and the
two in Garland county were of the larger variety, while
two from Rogers, in Benton county, were small, 22-19

‘mm. and 21-17 mm. diameter. Those from Nevada

county were also small,

Mesodon divestus Gld.

Carroll, 5; Benton, 5; Crawford, 2; Franklin, 2; Gar-
land, 2; Sebastian; Conway, 1; Yell, 6.

This rare shell was found in considerable numbers
at Eureka Springs, along with albolabris, thyroides and
exoletus. The size was typical, 18-15 mm.

Those from Benton county were only 14~12 to 15-
13 mm. Very: few were found, except in the first
county, and these were larger than from any other
county.

42. Mesodon elevatus Say.

Carroll, 3; Benton, 1; Crawford, 2; Clark, r; Jack-
son, 2; Augusta, Woodruff (Call).

Differing but little from more northern localities.
Found on low ground or adjacent thereto.

43. Mesodon exoletus Binn.

Carroll, 2, 6; Benton, 1; Washington, I.
The specimens vary greatly in size, those from near
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the White River in Carroll county being 25 mm. in
diameters,

Those from Eureka Springs in the same county were
much smaller, as low as 21 mm. diameters, and con-
cerning which Mr. Binney writes, I think them very
curious.”

From Rogers, in Benton county, and from Wash-
ington county they are still smaller, being only 18%
mm. diameters, and are not easily distinguished from
the small thyroides bucculentus with closed umbilicus,
For some time after the lip is formed the shell is thin,
and has no parietal tooth, but it afterwards thickens
and a rather heavy tooth is formed.

One interesting pathological specimen shows that a
part of the shell had been broken away, and after-
wards a new peristome formed, with a new parietal
tooth about two mm. back of the first one.

44. Mesodon thyroides Say.

Carroll; Benton, 4; Crawford, 3; Sebastian, 2; Fran-
klin, 4; Conway, 1; Pulaski, 3; Jackson, 3; Nevada,
1,4; St. Francis (Call) ; Perry, 1; Yell; Johnson, 1;
Independence, 2; Cross, 2.

This species was originally described as of 22-19
mm. diameters, but I have it from Indiana 28-23 mm.,
and from Ohio and Missouri nearly as large.

From Carroll county the shells were 22-19% mm,,
and were found along with albolabris, exoletus and di-
wvestus, near to and on the underside of the ledges be-
fore mentioned. These specimens have been identi-
fied by various persons as ducculentus, but some from
Benton county seem more properly of that variety.
They were 18-15 mm., and from Rogers, in that
county, one was 16-133-9 mm. One had a parietal
tooth, but the others did not show any and could be
distinguished from c/ausus only by their less height.

A few days before the death of Mr. Tryon, I asked
him to show me the difference between such speci-
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mens and clausus, from the specimens in the collec-
tion of the Philadelphia Academy. Sending Mr. Pils-
bry with me, the latter found some clausus fastened
on cards with ducculentus, and some ducculentus on
cards with clausus, showing how close the resemblance
was.

Two shells from Sebastian county, though appar-
ently mature, had no parietal tooth. The shells from
Argenta were gathered in December, and the most of
them had no lips formed, while those that did, had no
parietal tooth. The mature ones were of much lighter
color than the younger ones.

The largest found was from Newport, being 24-20
mm. At Mulberry, in Franklin county, they vary in
size and color, three being about zO-17 mm., one of
them much redder than the others. Three from the
same place are 195—143 mm. and with covered umbil-
icus, while two others are 164—14 mm.

Professor Call found them abundant in St. Francis

- county, along Little Crow Creek near Forrest City.
43, Mesodon clausus Say.
Carroll, §; Clark, 2; St Francis (Call); Yell, 13
Washington.
46. Mesodon kioww@nsis Simpson.
Var. avkansensis Pils.
Garland, 5 (Type lots). !
47. Dorcasia berlandieriana Moricand.
Binney’s Manual gives this species as occurring in
Arkansas and Texas. It probably occurs in the south-
western part of this State.

BULIMULID/A.
48. Bulimulus dealbatus Say.
Carroll, 6; Crawford, 3, 5; Franklin, 1; Garland

(Smithsonian Coll,) ; Benton, 4.
I have this not only from northern Arkansas, but

from as far north as Cooper county, in central Missouri.
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PUPIDAE,

49. Pupa fallax Say.

Carroll, 20; Franklin, 30; Pulaski, 14.

50. Pupa armifera Say.

Carroll, 20; Washington, 15; Sebastian, 1; Franklin,
I5; Crawibrd‘, 2; Conway, 13; Helena, Phillips (Call).
51. Pupa contracta Say.

Benton, 3; Sebastian, 2; Carroll; Helena, Phillips

(Call).
- §2. Pupa procera Gld.
Carroll, 1.
ELASMOGNATHA.
SUCCINID A,

53. Swuccinea ovalis Gld.
Carroll, 2.
54. Swuccinea avara Say.

Carroll, 1; Franklin, 7; Conway, 1; Jackson, 5; Perry,
2; Hempstead, 1.

. 55. Swecinea obligua Say.

In the Binney collection are specimens from the
state, but the county is not given.

HELICINID_ .

. 36. Helicina orbiculata Say.

Carroll, 11; Benton, 1; Hot Springs, Garland (Smith-
sonian collection).
PULMONATA LIMNOPHILA.
LIMNAEID/AE.
Sub-Family LimNnzINE.

- 57. Limnea humilis Say.

Leatherwood Creek, Carroll, 20; White River, Jack-
son, 1; Mammoth Spring, Fulton, 1.

A single dead shell was found at Eureka Springs in
a small stream which contained plenty of Pisidiunm and
Awncylus, and no living shell was found until ten years

.
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58. Limnea columella Say.

59. Physa gyrina Say.
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later, when they were found in abundance a mile or

two below the town.

Illinois Creek, Washington, 4 Vache Grasse Creek,
Sebastian, 6; Big Creek, Sebastian, 4; Ouachita River,

Hot Spring, 7; Johnson, 9.

Carroll; Washington; Hot Spring; Clark; Crawford;
Franklin; Benton. (30 lots averaging about 10 shells
each).

As usual with the species of this genus the size and
shape vary much, and in some cases it is rather diffi-
cult to place the specimens in either of the two rec-
ognized common species.

In a small pool in the bed of a stream which latter
had apparently been dry for a long time, near Mul-
berry, Franklin county, the shells were quite abundant,
the leaves in the water being almost covered with them.
The water seemed to be from a spring ; a few rods
above was a large hole with water but no shells in it. -
Those found were thickly coated with black, and when
cleaned were of a decidedly reddish tinge, the lips
much thickened on the inside and of a red color, the
corresponding line on the outside being yellowish ;

shell firm and thick ; spire gradually acuminating to a
sharp point; suture considerably indented; whorls 6;
length 11 mm,; length of opening 74 mm. Thesame
variety was found in several counties.

Some specimens gathered by me in West Leather-
wood Creek at Eureka Springs in Carroll county have
been named Plhysa albofilata by Mr. C. F. Ancey, of
Marseilles, France, but I do not know whether the des-
cription has yet been published. They differ from the
typical gyrina in having the body whorl large as in

Jeterostropha but with the opening smaller, seldom

reaching two-thirds of the length, whorls few, about 4
or &, the first being eroded at two localities in West =
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ILea?herwood Creek, but not in a small stream empty-
ing into it close by. The white lines showing rests of
growth are distinct and numerous in some and in
others wanting.

The largest and finest shells were gathered in June
and July, 1881, when they were very plentiful. In
March, 1886, they were found in the smaller stream
only, and were of small size and few in numbers. In
November, 1886; and November, 1887, none were
found at any of these localities. In December, 1888
Fhe shells were rather plentiful, and in July, 189’0 anci
in July, 1891, they were abundant in the side Str,eam
of large size, and not eroded. ’

.West of White River in the same county the shells
did not have so large a body whorl, and were of six
whorls. From the head waters of Sugar Creek in Bén-
to‘n county, the same shell was found; aperture two-
t;:rds of the length, six whorls, many white lines and
;ht;]?:me general appearance as the Eureka Springs

Some of the Eureka Springs shells measured were
03-7, 16-11, 174-12 and 20-13 mm. diameters,

Other varieties of gyrina and heterostropha were
_f;und.} bu; no attempt will be made in this report to
identify them with n ' i

T ké,t”izmﬁka =k ames that have been published.
Sc.bastian; Washington; Pond at Dardanelle, Yell
(Six lots averaging six shells each). ) :

The same variation is found in this as in the pre-
cecldit?g. From a pond in Washington county the
variation was from the bulky shape of this species, to
that of gyrina. ,

‘Sub-Family PLANORBINZ,

- 61. Planorbis trivolvis Say.

Benton, 7; Carroll; Pond at Fayetteville, Washing-
ton, 7; Vache. Grasse Creek, Sebastian, 7; Little

-l
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Vache Grasse Creek, Sebastian, 4; Big Creek, Se-
bastian, 10; Lake, Newport, Jackson, I; Pond at
Knobel, 3; Mammoth Spring, Fulton, 4.

62. Planorbis vicarinatus.

White River, Carroll, 8; Big Creek, Sebastian, 1;
QOuachita River, Hot Spring, 3.

Sub-Family ANCYLINZE.

63. Ancylus tavdus Say.

64.

65.

66.

67.

Carroll; Washington; Big Creek, Sebastian; Benton,
In 1881 the several streams about Eureka Springs
- had great numbers of this species. In one the shells
were quite large and scarce; in June, but a month
later none were found of more than half the size, but
they were in great numbers. There is considerable
variation in the specimens and none of them corres-
pond exactly with the description of this or any of
the other species.

OPERCULATED SHELLS.
VIVIPARID .

Vivipara contectoides W. G. Binoey.

Lake at Newport, Jackson, 6.
Vivipara subpurpurea Say.
White River, Jackson, 6.
Campeloma subsolidum Anthony.
White River, Carroll; Ouachita River, Hot Spring;
Ouachita River at Arkadelphia, Clark (Call).
Professor R. E. Call in the bulletin of the Washburn
College Laboratory for May, 1886, Volume I, No. 5,
page 155, gives the habitat of this species as far south
as central Arkansas.
Campeloma ponderosum Say.
White River, Jackson, 1.
Fine specimens were sent me by Mr. Allen from the
White River at Newport.

68.

69.

70.

o1

72,

73
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RISSOID AL, |
Pomatiopsts lapidavia Say.
Carroll, 5; Jacksor, 5.

STREPOMATID/E.
Pleuroceva subularve Lea.
White River, Carroll; White River, Jackson (Allen);
King’s River, Carroll; OQuachita River, Hot Spring;
Quachita River, Clark (Call).

In the White River in Carroll county none but small,
but apparently mature specimens were found, though
in King’s River at the same time large as well as small
ones were found, and the latter seem identical with
the White River specimens,

Pleuyrocera canaliculata Say.
Ouachita River, Hot Spring; Ouachita River, Clark
(Call).

Goniobasis lawrenct Lea.
Ouachita River at Arkadelphia, Clark (Call).

‘This was described from specimens from Ouachita
River, Hot Spring county, and is quoted by Call in
the Washburn College Bulletin as one of the species
found west of the Mississippi River; he found it abund-
ant in 1858 as above.

Goniobasis plebeius Anthony.,
Quachita River at Arkadelphia, Clark (Call).

Described from specimens from Saline county.
Tryon believed this to be a synonym of G. saffordi
Lea, but in his former published work he gave it as a
synonym of G. sordida Lea. The species is quoted
by Call in the Bulletin above mentioned.

Goniobasis cubicoides Anthony.
Hlinois Creek, Washington, 9‘; White Riverand King's
River, Carroll, 20, 12; Mulberry Creek, Franklin, 15;
Branch Sugar Creek, Benton, 9; Ouachita River, Hot
Spring, 3.
Specimens of this species were submitted to Tryon
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and pronounced byhim G. saffordi Lea, and that both 80. Pisidium abditum Hall, : A

|

Carroll, 60.

cubicoides and plebeius were synonyms of this. They
Found in great numbers in one of the small streams .l!

are all of darker color than those of Southern Missouri,
and from many localities they are banded. In the
White Riverin Carroll county like the Pleurocera, they
were quite small, some being uniformly light colored,
some dark colored, some of two bands, and some of

at Eureka Springs.
81. Pisidium virginicum Bourg, o
White River, Carroll, 10, :

many bands.
74. Goniobasts crandellr Pils.
Mammoth Spring, Fulton 5 (original lot).

The type specimens of this species were collected
by Mr. O. A, Crandall in the stream near Mammoth
Spring, where it is found in great numbers. The
description was published in the Proceedings of the
Academy of Natural Sciences of Philadelphia, 1890,
page 301, plate V., figures 4 and 5.

CORBICULADE.
75. Sphaerium sulcatum Lam.
White River, Carroll, 8.
76. Spherium striatinum Lam.
Vache Grasse Creek, Sebastian, 10; Benton, 5.
77. Spharium stamineuwm Conr.

Prime in the work mentioned below states that this

species is found in Arkansas.
78. Spharium partumeium Say. :
Pond, Sebastian; Washington.

Prime in “ America Corbiculade” states that this
species is found in Arkansas, and that the Spherium
eburnea described by Anthony from Arkansas speci-
mens is a synonym, varying from the northern partu-
meium in being more compressed and a little more
elevated.

79. Sphaerium transversum Say.

Prime states that this species occurs in the State,

and it will doubtless be found in abundance in many

localities.
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INTRODUCTION.,

The following list of the Myriapoda of Arkansas is chiefly
the result of Mr. Bollman’s own work. Most of his collecting
was done in the summer of 1887, and through the dry pine re-
gions of the southwestern part of the State—conditions very
unfavorable for collecting myriapods.

The list, with descriptions of new species, was originally
published in the Entomologica Americana in 1888. It was then
 hoped that Mr. Bollman might continue his studies of the in-
sects of the State, but most unfortunately he did not live to
complete his well-begun work.

Of a necessity the list is incomplete, for whatever work of
this kind is done by the members of the Geological Survey
must be done incidentally in connection with the principal ob-
jects of the Survey’s work. Itis hoped, however, that its pub-
lication will tend to foster an interest in the natural history of
a state whose natural history is so interesting and yet so little
known. JOHN C. BRANNER,

y State Geologist.

A PRELIMINARY LIST

OF THE

MYRIAPODA oF ARKANSAS.

With.Descriptions of New Species.

By CHARLES H, BOLLMATN,

1. Platydesmus lecontei (Wood).

One was found on the grounds of the Deaf Mute
Asylum_ and others on the hills along the south side of
-the river, near Little Rock.

2. Julus minutus (Brandt).

I found one specimen in the swamp at the south end
of Main Street, Little Rock. Mr, W. J. Hutcherson,
one of the assistants of the Geological Survey, also
found one near Argenta. i

3. Spivobolus marginatus (Say).

Abundant throughout the state.

4. Parajulus cesius Bollman.

Julus cesins Wood, Proc. Phila. Acad. Nat. Sci.,
43, 1867 (Texas).

This species is not uncommon throughout the state.

5. Cambala annulata (Say).
Numerous specimens of this species were collected
in the vicinity of Little Rock by Mr. W. J. Hutcherson,
6. Lysiopetalum lactarium (Say).
Commion throughout the state.
7. Campodes flavicornis Koch. -

Campodes flavicornis Koch, Syst, der Myr., 126,

1847 (Pa.).
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Campodes fusicornis Koch, Syst. der Myr., 127,
1847 (Pa.).

Spirostrephon caesicannulatus Wood, Trans. Amer,
Philos. Soc., 194, 1865 (Alleghany Co., Pa.); Ryder,
Proc. U. S. Nat. Mus., 526, 1880.

Pseudotremia vudii Cope, Proc. Amer. Philos. Soc,,
180, 1869 (Montgomery Co., Va.); Ryder, Proc. U. S.
Nat. Mus., 527, 1380.

Cryptotrichus cesioannulatus Packard, Proc. Amer,
Philos. Soc., 190, 1883 (Culmana, Ala., or Ocean
Springs, Miss.).

A single specimen was obtained at Little Rock. As
this species has a number of synonyms, I have given
its synonomy.

8. Craspedosoma flavidum sp. nov.

Yellowish brown, feet and antennz lighter. Robust,
segments not constricted, lateral carine small and
body strongly resembling that of Campodes. Anten-
na longer than width of body. Ocelli 12-14, distinct,
arranged in a triangular patch and in five or six series.
Dorsal plates rather smooth, setigerous granules small,
sete rather large. Male feet crassate, those of female
slender.

Length of body 5.8 mm.; width .7 mm.

Hab.—Okolono.

This species strongly resembles a Campodes. In life
the individuals are a dusky yellow. This description
is based upon a male and female.

9. Craspedosoma carniatum Bollman.

Not common in the Fourche bottoms, south of Lit-
tle Rock; found on the grounds of the Deaf Mute
Asylum.

10. Leptodesmus hispidipes (Wood).

Abundant everywhere.

Very common throughout the state. All specimens
obtained were young, but the shells of many adults
were found.
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11. Euryurus evides Bollman,

Paradesmus evides Bollman, Ent. Amer., 11, 229,
1887 (Winona, Minn.).

Common over the state. Specimens agree with
those from Minnesota.

12. Chetdspis albus Bollman,

Cheastaspis albus Bollman, Ent. Amer., I11, 46, 1837
(Bloomington, Ind.). '

One specimen obtained at Little Rock.

13. Polydesmus minor sp. nov.

Dark shining brown, lighter beneath. Moderately
slender, depressed, slightly acuminate anteriorly and
posteriorly, smooth, very sparsely pilose (setigerous).
Antennz equal to width of body, subclavate. First
plate wide, angles not or but slightly produced ; not
toothed, tubercles not distinct, except lateral. Other
dorsal plates with posterior angles produced, especi-
ally posteriorly; lateral margins three or four toothed,
indistinct posteriorly, tubercles distinct, arranged in
two rows of four each, anterior border indistinctly di-
vided into two, posteriorly, the last row of tubercles
project beyond border of segments, Legs long, cras-
sate in male.

Male: copulation foot very similar to serrafus,; ven=
tral plates produced into a short, pilose lobe anteriorly.

Length of body 10—14 mm., width 1.5—1.8 mm,

Hab.—Little Rock.

This species is described from a number of speci-
mens found in the low lands along Fourche Bayou
south of Little Rock.

14. Polydesmus pinetorum sp. nov.

Very similar to P. servatus, but the general color
paler and size smaller. Tuberculation not so distinct,
sides of first segment one toothed, other distinctly
three or four toothed. Last row of scales on posterior
segments composed of six or eight sete tipped scales,
which project beyond border of segments. Ventral
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plate of ninth pair of legs not produced as in serratus,
copulation foot very similar.
Length of body 15 to 18,5 mm.; width 2.2 to 2.8 mm.
Hab.—Little Rock, Arkadelphia, Okolona, Mur-
freesboro and Ultima Thule.
- As already indicated, this species is closely related

~ to servatus. 1t is principally separated by its smaller

size and form of the ventral of ninth pair of legs of
male.

This species may only represent a geographical
form of serratus. It is very abundant throughout the
state, and all those collected during the summer were
in the larva stages. Mr. W. J. Hutcherson obtained
adult specimens.

15. Fontaria virginiensis (Drury).

Abundant at Donaldson, common at Okolona.

Specimens from Arkansas are similar to those from
North Carolina, but those from northern parts of Mis-
sissippi valley represent geographical species.

At Donaldson the adults were found crawling on
the surface of the ground in company with a large
number of their young, probably one adult to five or
eight hundred young, then (July 11, 1887,) about half
grown.

This species seems to be more abundant in river bot-
toms and in low rich woodlands.

The odor of prussic acid is strongly emitted by this
species through a series of pores on each side of the
body.

16. Spheriodesmus pudicus sp. nov.

General color pinkish, especially posteriorly, ante-
rior half of segments darkest, a black median dorsal
line, antennz dark, legs pale. Body widest and high-
est anteriorly, tapering posteriorly, smooth, sete ab-
sent. Vertex smooth, somewhat sulcate. Antennz
subclavate, about equalling width of body. Dorsal
plates smooth, four preceding the last with an indis-

17.

18.

19.

20.
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tinct row of obtuse scales; lateral plates except the
first, antepenult and penult with their posterior mar-
gin serrate. Anal plate triangular with the angles
rounded, sparsely pilose. Legs long and slender, ex-
tending beyond sides of body.

Male : ventral plate of second pair of legs produced
into two short cones; coxz of second and third
pairs more pi:lose than others; copulation foot much
twisted, end expanded and divided, pilose.

' Length of body, 7 mm.; width, 2 mm.

Hab.—Little Rock and Okolona.

This is the first time that any species of this genus
has been found in the United States. It is éasily
distinguished from S. mexicanus (Saussure), by having
a few scales on posterior dorsal plates.

The collection contains two specimens of this species.
Polyxenus fasciculatus Say.
Common at Little Rock, five were obtained at An-
toine and one at Ultima Thule.
Pauropus lubbockii Packard.
A few specimens were obtained at Little Rock.
Linotenia bothriopa (Wood).
One specimen was collected near Little Rock by
* Mr. Hutcherson.
Linot@nia robusta (Meinert).

Scolioplanes robustus Meinert, Proc. Amer. Phil.
Soc., 224, 1886 (? N. A.).

Frontal plate present. Fulvous, head and antenna
dark. Not robust; attenuated anteriorly and pos-
teriorly ; moderately smooth, sparsely pilose. Pre-
hensorial feet smooth, sparsely pilose ; sternum sub-
cordiform, length and width subequal; cox® a little
wider than long, unarmed ; tooth strong, acute; claw

small, a little curved. Cephalic plate somewhat

wider than long, smooth, sparsely pilose, sides
strongly rounded, slightly diverging, posterior margin
only covering a small part of basal plate, basal plate

!

-
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two-thirds as long as cephalic, twice as wide as long.
Antennz moderately short, articles short, penult and
antepenult not noticeably shortened.

Dorsal plates subsmooth, anterior prescuta short,
median and posterior long. Spiracles round, very
small, Ventral plates with an obsolete median
foveola, pores on posterior margin. First pair of legs
short, posterior longer than anterior. Posterior coxa
moderately inflated, pores about 12 to 18, small, in
three series; last ventral plate triangular, small,
sides moderately converging. Posterior pair of legs
longer than penult, crassate in the male, slender in
the female; claw large. Pairs of legs of male,
51-55; of female, 54-50.

Length of male, 27-33 mm.; of female, 34-52 mm.

Hab.—Little Rock, Okolona, Arkadelphia and
Ultima Thule.

I refer this species provisionly to L. rébusia
(Meinert); although it differs from Meinert's descrip-
tion by rather unimportant characters. 1 have also
seen specimens of this species from Tennessee.

Linotenia branneri sp. nov.

Frontal plate present. Fulvous, head and antennz
dark. Robust, strongly attenuated anteriorly, less
posteriorly ; moderately smooth, sparsely pilose.
Prehensorial feet smooth, sparsely pilose; sternum
subcordiform, wider than long (5:3); coxa wider than
long, unarmed; tooth strong, acute; claw large,
curved. Cephalic plate subquadrangular, sides
rounded, slightly diverging posteriorly ; basal plate
about half as long as cephalic, twice as wide as long,
anterior margin scarcely covered by cephalic plate.
Antennz long, joints moderate, penult and antepe-
nult longer than wide. Dorsal plates moderately
smooth; anterior and posterior prercuta moderate,
median larger. Spiracles round, moderately large.

Ventral plates with a distinct median sulcus ; pores.
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on posterior part. First pair of legs moderately
short, anterior and posterior subequal, Posterior
coxa strongly inflated, pores large and small, about
twelve. Anal legs of the female slender, claw large.
Pairs of legs of female 43.

Length of female 37 mm.

Hab.—Little Rock.

This species is named in honor of Dr. J. C.
Branner, State Geologist of Arkansas.

The collection contains one specimen of this
species, It is related to dothriopa, but is distin-
guished by a smaller number of legs and its large
posterior coxa and pores.

22. Geophilus perforatus (McNeill).

Schendila perforatus McNeill, Proc. U. S. Nat.
Mus., 425, 1887 (Pensacola, Fla.).
Abundant throughout the state,

23. Geophilus okolone sp. nov.

Frontal plate absent; anal pores absent. Fulvous,
head and antenna darkest. Rather slender, very
slightly attenuated anteriorly and posteriorly, smooth,
very sparsely pilose and punctate, , Prehensorial feet
smooth, punctate, sternum wider than long (4:3.5);
coxa of about equal length and width, unarmed; claw
moderately curved; teeth almost obsolete. Cephalic
plate slightly longer than wide, suboval, posterior mar-
gin truncate, sparsely punctate and pilose ; prebasal
plate exposed; basal plate much wider than long
(5:2). Antennz short, penult and antepenult joints not
noticeably shortened. Dorsal plates distinctly bisul-
cate. Anterior spiracle rather large, oval, oblique,
median and posterior smaller. Ventral plate with an
indistinct median sulcus; pores not manifest. First
pair of legs- short, anterior and posterior subequal.
Posterior coxa scarcely inflated, pores absent; last
ventral plate wide, side moderately converging, not
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densely pilose. Anal legs produced, armed, rather
densely pilose beneath, crassate. Pairs of legs of
male 61; of female 63,

Length of body 40 mm.

Hab.—Okolona.

There are two adults of this species in the collec-
tion, It is separated from other North American
species by having no coxal pores and the prebasal
plate exposed.

Geophilus salemensis Bollman,

One specimen was collected near Little Rock by

Mr. W, J. Hutcherson.
Cryptops hyalinus Say.

Cryptops hyalina Say, Journ. Phila. Acad. Nat. Sci,,
I11, 1820 (E. Florida); Say, QOeuvres Ent., sp. 3, 1822;
Newport, Trans. Linn. Soc., 409, 1844 ; Newport, Cat.
Myr. Brit. Mus. Chil, 60, 1856; Wood, Trans. Amer,
Philus. Soc., 168, 1865; Underwood, Ent. Amer,,
65, 1887,

Cryptops hyalinus Koch, Syst. d. Myr. 175, 1847;
Gervais, Apteéres, 1V, 293, 1874. '

? Cryptops milberti Gervais, Apteres, IV, 592, 1847
(New Jersey).

? Cryptops milbertii Wood, Trans. Amer. Philos.
Soc., 168, 1865 ; Underwood, Ent. Amer. 65, 1887.

nyptg;;j asperipes Wood, Proc. Phila. Acad. Nat.
Sci., 120, 1867 (Montgomery Co., Virginia), McNeill,
Proc. U. S. Nat. Museum. 326, 1837 (Pensacola,
Fla.); Underwood, Ent. Amer. 65, 1887.

Cryptops sulcatus Meinert, Proc. Amer. Philos. Sog,,
211, 1886 (Bee Spring, Ky.); Underwood, Ent.
Amer., 65, 1887. :

The study of a large series of specimens of the ge-
nus Cryptops has convinced me that all the species of
Cryptops described from North America belong to a
single species—/hyalinus Say.

1 have questioned the Cryptops milberti oi Gervais,
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because the author states that the spines of the last
pair of feet are absent. This character is contrary to
the true definition of Cryplops and I am inclined to
think that either Gervais had an abnormal specimen
or that his observations were incorrect.

Asperipes Wood, has been separated from the
other species by the number of antennal joints (19),
which he assigned to his species, but as the number
of joints has recently been found to be variable it is
not a true character upon which species can be based,,

In Entomologica Americana, 65, 1887, Dr. Under-
wood says the last pair of legs of sulcatus Meinert,
are unarmed, as in mzlberfi Gervais, but in this he is
mistaken, for, in his generic description Dr, Meinert
states that the last pair of legs are armed with a defi-
nite number of spines.

Considering this state of characters, I believe that
all the described species should be united under C.
kyalinus. 1have examined specimens of this species
from the following States: Maryland, Pennsylvania,
Indiana, Tennessee, North Carolina, Florida, Indian
Territory, and Arkansas, where it is very common.

Theatops spinicaudus (Wood).
Abundant from Little Rock to Ultima Thule,
Scolopendra kervos Girard,

Two adults were obtained at Little Rock, several

young at Murfreesboro and Muddy Fork,

. Scolopendra woodii Meinert,

A single specimen was taken at Donaldson.

. Scolopocryptops sexspinosus (Say).

Common at all points; these specimens are of a
darker shade than northern or eastern examples.

30. Henicops fulvicornis (Meinert).

A single specimen was obtained at Little Rock
near the Deaf Mute Asylum. This is a European
species, and the only other recorded North American
locality where itis found is Mount Lebanon, New York.
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31. Lithobius branneri Bollman.

A single specimen was obtained at Okolona, and

another at Litte Rock.
32. Lithobius providens Bollman.

A few were obtained at Little Rock. One indi-
vidual is considerably larger than any specimen col-
lected before.

33. Lithobius pinguis sp. nov.

Posterior angles of all the dorsal plates straight.
Anal pair of legs armed with two claws. Coxal
pores few, in a single series. Penultimate pair of
legs armed with two claws. Coxz of the posterior
feet unarmed. Dark chestnut brown, head and
antennz dark, legs paler. Slender, not smooth,
sparsely pilose; head wider than long  (3.5:3),
polished, not pilose. Antennz short, 22- to 24-
jointed, articles short. Ocelli 4 to 6, arranged in 2 or
3 series. Prosternal teeth 2-+2. Coxal pores 3,3,3,2
to 4,4.4,4, round, Spines of the first pair of legs,
0,0,1; penultimate pair, 1,3,2,1 to 1,3,3,1; anal pair,
1,3,2,0. Posterior legs short.

Female : claw of the genitalia entire, stout and
much curved ; spines strong, subequal.

Length of body 9—10 mm.

Hab.—Little Rock.

This description is based on three specimens.
This is the smallest North American species with the
claw of the female genitalia entire.

34. Lithobius celer sp. nov,

Posterior angles of the 9, 11, 13 dorsal plates pro-
duced. Anal pair of legs armed with one claw.
Coxal pores few, in a single series. Penultimate pair
of legs armed with two claws. Coxz of the 13, 14,
15 pairs of feet laterally armed. Brown of various
shades, head and legs more or less chestnut, antenna
dark. Moderately robust, smooth, sparsely pilose;
head about as long as wide, pilose. Antennz rather
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long, 30- to 34-jointed, articles small. Ocelli 18 to
40, arranged in 4 to 7 series. Prosternal teeth 545
to 7+7. Coxal pores 2,3,3,2 to 5,6,6,5, round.

Spines of the first pair of legs, 1,2,1 to 2,2,1; pre-

nultimate pair, 1,3,3,1, to I,3,3,2; anal pair, 1,3,3,I to
1,3,3,2. Posterior legs short,

Male: tibia of anal legs somewhat crassate, and
furrowed beneath; but more furrowed in the female.

Female: claw of the genitalia, short, tripartite,
middle lobe much longer, others subequal; spines
moderately slender, inner shortest.

Length of body 15 —25 mm.

Abundant or common throughout the state.

This species is not strongly related to any known
North American locality, it should be placed near
*forficatus, which it seems to replace in Arkansas.

Dr. Wood has reported jforficatus from Arkansas
and he may have had the species which I have de-
scribed.

38. Lithobius adipes, sp. nov.

Posterior angles of the 9, 11, 13 dorsal plates pro-
duced, Anal pair of legs armed with two claws.
Coxal pores few, in a single series. Penultimate pair
of legs armed with twe claws. Posterior cox® un-
armed. Bruwn, head and antennz dark, legs and
ventral plates paler. Robust, not smooth, sparsely
pilose; head smooth, of about equal length and
breadth (3.2, 3.6). Antennz short, attenuate, 24- to
26-jointed (male, 26, female, 24). Ocelli, g to 11, ar-
ranged in 3 or 4 series. Prosternal teeth, 242, or
3+3. Coxal pores 3,5,4,3 to 6,5,5,5 round. Spines
of the first pair of legs 1,1,I; penultimate pair
1,3,3.2; anal pair 1,3,3,1. Posterior pair of legs
short.

Male: femur of the last pair of legs somewhat
bent inwardly and swollen ; tibia very strongly swol-
len, especially above and having a bunch of hairs on

-
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the posterior third; first tarsal joint crassate. Pe-
nultimate pair of legs somewhat swollen, principally
the tibia; first tarsal joint produced into a short lobe
on the inner side.

Female: posterior pair of legs scarcely swollen ;
claw of the genitalia entire; spines 2—2.

Length of male 15.4 mm.; of female 20 mm.

Hab.—Little Rock.

Three specimens of this species were examined.
This is the only known species with both the anal
and penultimate pairs of feet swollen or produced
into lobes.

Lithobius transmarinus Koch,

Abundant at Little Rock, common at other locali-
ties.

Lithobius mordax Koch. -

Common from Little Rock to Ultima Thule.

Lithobius voraz Meinert,

Found at all points where collections were made,

but was more common at Little Rock.
Lithobius multidentatus Newport.

In a vial of Myriapods that were collected near
Little Rock by Mr. W, J. Hutcherson, there is a single
specimen of this species,

Seutigera forceps (Rafinesque).

One adult was seen at Arkadelphia, and several

young at Little Rock,
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INTRODUCTION.,

The streams of the State of Arkansas have been too little
explored to enable one to prepare an exhaustive account of
its fishes. Very few collections of fishes have been made in
the state and these have all been from the upland streams.
Some collecting has been done, however, at points along the
St. Louis, Iron Mountain and Southérn Railway on the border
of the lowland region, but this work has not been enough to
do more than to suggest the character of the lowland fishes.

The streams of the neighboring states have also been but
little explored. Some work has been done in Mississippi and
Missouri; scarcely any in Louisiana and Indian Territory; but
in all these states less has been done than in Arkansas. Ar-
kansas is still a rich field for the collector and investigator, for
its streams are far from having been thoroughly explored.

The present paper, however, does not pretend to be more
than a simple systematic list of all the fishes known to inhabit
the waters of the state, with a few supplementary notes. Un-

der each species is given a description of that species and

then is added a list of all localities in the state where the
species has been collected.

THE STREAMS OF THE STATE.

The surface of Arkansas may be divided into uplands and
lowlands. The uplands comprise the northwestern two fifths
of the state and belong to the Ozark Mountain system. The
surface of this region is much broken and fairly well timbered.
Its greatest elevation is a little less than 3000 feet above sea
level, while the average elevation is less than one third of that
amount. Geologically it belongs to the Upper and Lower Car-
boniferous and to the Lower Silurian. '

The rest of the surface of the state is either low and gently
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rolling lands or low flat lands, the former is mostly Cretaceous
and Tertiary, the latter Pleistocence and Recent. A portion
of the flat region is prairie, the rest is heavily timbered.

All of the state belongs to the Mississippi basin and may be
divided iuto six smaller basins, namely: the St. Francis, the
White, the Arkansas, the Bayou Bartholomew, the Ouachita,
and the Red River basins. The St. Francis River rises in south-
eastern Missouri and drains only about 5500 square miles of
the northeastern portion of Arkansas. It isa broad, deep and
slow flowing stream. The area, with the exception "of Crow-
ley's Ridge, is swampy. In Arkansas the St. Francis receives
no important tributaries.

The White River rises in the northwestern corner of Ar-
kansas, and after flowing northeast into southern Misscuri it
turns southeast and empties into the Mississippi near the
mouth of the Arkansas River. The tributaries of’its upper
two thirds are all within the Ozark Mountain region and are
mountain streams. They are fed by numerous large springs,
and, except in the rainy season, their waters are very clear.

The beds of these streams are very rocky and shingly, and
their currents rapid except where the streams widen into large,
deep pools. These pools are quite numerous and some of
them are almost large enough to merit the name of lakes.
The comparatively large volume of water contained in these
pools afford an excellent asylum for the larger fishes in the
times of dry weather, and enables the streams to support
larger fishes than they otherwise could.

White River is one of the clearest and most beautiful
streams in the Mississippi Valley. It is navigable for small
steamers as far as Buffalo City, a distance of more then 200
miles from its mouth. It drains an area of 17,470 square
miles. ;

The most important tributaries of White River are, on the

- south, War Eagle, King’s, Buffalo, and the Little Red Rivers;

on the north (in Arkansas), the North Fork of the White River,
and Black River; Spring and Strawberry Rivers, tributaries of
Black River, are also important streams.




218 ANNUAL REPORT STATE GEOLOGIST.

The Arkansas River divides the state into two nearly equal
parts. The basin in the western part is half the width of the
state; it narrows toward the east until near its mouth it is
hardly ten miles wide. I, like the Red River, brings down
from its head waters much fine silt so that its waters are al-
ways turbid. Its tributaries in Arkansas are all small and sim-
ilar to the tributaries of White River. It drains in Arkansas
an area of 12,300 square miles.

The Bayou Bartholomew basin drains a small portion of
the state south of the mouth of the Arkansas; this region is
low and flat and has never been explored for its fishes. Its
drainage area is about 2650 square miles.

The Ouachita River drains most of the mountain region south
of the Arkansas. Its upper tributaries rise in the mount-
ains and resemble very much the streams of the upper White
River basin. Its fauna is similar to that of of the upper Ten-
nessee River. - Its drainage area is about 11,200 square miles.

The Red River crosses the southwestern part of Arkansas
and drains only a small area, 3780 square miles. Its water is
nearly always turbid.

Most of the collections of fishes made in Arkansas are from
the basins of the White and Ouachita Rivers. A few have
been made from the Arkansas River and one from the Red,
but thus far there has been no collecting from either the St.
Francis or the Bayou Bartholomew basins. Arkansas is as yet
but thinly settled and a thorough exploration of her streams,
before their faunas have become much changed by civiliza-
tion, would be of great economic and scientific ‘interest. The
increase and protection of our valuable food-fishes depends
upon other things than waging war on those who use unlawful
methods for their capture. The successful planting of fishes
in our streams demands a thorough knowledge of their physi-
cal characteristics and of the life found in them. Such
knowledge is also necessary for the protection and increase of
the food-fishes native to the streams of the state. Arkansas
is favored with an abundant rainfall ; she is also well supplied
with large and beautiful streams, and should take pride in hav—
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ing her waters well stocked with such food-fishes as are
adapted to them.

BIBLIOGRAPHY AND EXPLORATIONS.

Dr. Charles Girard —During the explorations for a railroad
route from the Mississippi River to the Pacific Ocean a few
fishes were collected in Arkansas. These were studied by Dr.
Charles Girard, and the results were published in the Proceed-
ings of the Academy of Natural Sciences of Philadelphia, 1856
to 1859, also in Vol. VI of the Pacific Railroad Survey Re-
port, 1858. The volume is referred to in this list as A,

Dys. Jordan and Gilbert.—In September, 1884, Dr. D, S.
Jordan and Dr. C. H. Gilbert, under the auspices of the United
States National Museum and United States Fish Commission,
made collections of fishes in Arkansas at the following locali-
ties: Kureka Springs, Fort' Smith, Arkadelphia, Benton and
Fulton. An account of the fishes collected by them was pub-
lished in the Proceedings of the United States National Museum
in 1886. That paper is referred to in the present list as C,

Dr. C. H. Gilbert.—In the latter part of June, 1888, Dr, C.
H. Gilbert made a small collection of fishes near Waldron in
Scott county, and published a list of them in the Proceedings of
the United States National Museum in 1888. This collection
was made while Dr. Gilbert was in the employ of the Geolog-
ical Survey of Arkansas. This paper is referred to here as E.

Dyr. Seth E. Meek.— In the latter part of June, 1888, the
writer, while in the employ of the Geological Survey of Ar-
kansas made a small collection of fishes in Spadra Creek near
Clarksville.

In July and August, 1888, the writer, assisted by Mr. Louis
Rettger and Mr. Frank M. Drew, spent about six weeks ex-
ploring streams in the Ozark Mountain region of Missouri and
Arkansas, under direction of the United States Fish Commis-
sion. The results were published in the Bulletin of United
States Fish Commission, Vol. XII for 188g. This pa-per also
contains the list of the fishes collected in Spadra Creek.

In July and August, 1891, the writer, assisted by Prof. P. H.
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Rolfs (Entomologist of the Florida Agricultural Experiment
Station), spent five weeks exploring streams in northern Arkan-
sas under the direction of the United States Fish Commissioner,
The report of this work will appear in the forthcoming Bulletin
of the United States Fish Commission. By permission of the
United States Fish Commissioner the results of that work, in
so far as they relate to Arkansas are incorporated in the pres-
ent paper. :

Nearly all the collections made in Arkansas are listed in the
papers mentioned below. In order to shorten the references
to these papers the following abbreviations are used instead of
the full titles:

A. Ichthyology, Vol. VI, of the Pacific Railway Survey
Report, 1854.

B. Proceedings Academy of Natural Sciences of Philadel-
phia, 1856 to 1850.

C. Proceedings of the U. S. National Museum, 1886.

D. Jordan & Gilbert’s Catalogue of Fishes of North Amer-
ica, 1885.

E. Proceedings of the U. S. National Museum, 1888,

M. D. S. Jordan’s Manual of Vertebrates, 1888.

0. Bulletin of the U. S. Fish Commission, Vol. IX, 1891.

P. Bulletin of the U. 5. Fish Commission (forthcoming),

References to other papers are given in full.

Under Aabitat is given the distribution of each species. A
few notes are also added concerning habits, value, etc. of most
of the species. =

A few species that have not yet been found in this state, but
which, judging from their known geographical distribution,
may be looked for here, are mentioned in foot-notes.

A CATALOGUE

OF THE

FISHES oF ARKANSAS.

By SETH EUGENE MEEK, PH. D,

Adjunct Professor of Biology and Geology in the Arkansas
Industrial UUniversity.

Crass A. CYCLOSTOMI. (The myzonts.)

orper 1. HYPEROARTIA.
Famiy 1. PETROMYZONTID A, (The lampreys.)
1.. Perromyzon (Artedi) Linnzeus.

1. Petromyzon concolor (Kirtland). Small river lamprey.
Ichthyomyzon hivudo Girard, A, 382; Ft. Smith.
Petromyzon concolor et castaneus Jordan, D, 4 (9,10).

Habitat—Lake Erie to Minnesota, south to Kansas, Ar-
kansas and Louisiana.*

The adult lampreys are parasitic upon the larger fishes.
They attach themselves to their victims by means of their sub-
circular suctorial mouth, rasp off the flesh with their lingual
teeth, and feast upon the blood and lymph.

The lampreys assend the smaller streams in the spring for
the purpose of depositing their eggs. During this time they
are casily taken in large numbers. At other times of the year
they are seldom taken except when attached to some unlucky

%Tor a full discussion of the North American species of lampreys, see Jordan
and Fordice, American Acad, Nat. Sci., N. Y., 1886, 279.
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fish. Our inland species are all small, and of no economic
importance.*

Crass B. PISCES. (The true fishes).
SerIEs GANOIDEI (The ganoid fishes.)

orper-2. SELACHOSTOMI.
FamiLy 2. POLYODONTID /A, (Paddle fishes.)
2. Porvopon (Lacépéde) B, and G,
2. Polyodon spathula (Walbaum). Paddle-fishes; spoon-bill
. duck-billed cat,

Polyodon spathula Jordan, D. 13 (100); M, 31; Meek,
P. White River, Oxford Bend near Fayette-

ville,
Habitat.——Mississippi Valley.
This species is peculiar to the Mississippi Valley. It inhab-
its only the larger streams and bayous, It feeds upon minute
organisms which it stirs up from the mud with its oar-like
snout.
The numerous and fine gill rakers act as strainers to sepa-
rate insects, crustaceans, etc., from the silt of the river bottom.
This species attains the length of about six feet. As a food
fish it is inferior. -A large specimen is reporied to have been
caught in a fish trap on White River near Oxford Bend, Wash-
ington county, in the spring of 18g2.

Faminy 3. ACIPENSERIDAL. (The sturgeons,)
3. ScapHIRHYNCHUS Haeckel.

3. Scaphirhynchus platyrhynchus (Rafinesque). Shovel-
~ nosed sturgeon; white sturgeon.

*AmmocarTis Dumeril.
Ammocetes branchialis (Linneeus). Mud-lamprey; brook-lamprey.
Ammocatus apyplerus Jordan, D, 4, (7).
Ammaocetus branchalis Jordan, M, 10.
Habitatl.—Western N. Y. to Minnesota and Kentucky.
This species, known only from a few widely distributed localities, may also be a
resident of Arkansas.
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Scaphirhynchus platyrhynchus Girard, A, 357.
Near the mouth of the Poteau River.
Jordan and Gilbert, C. 14, Fulton.
Jordan, M. 34; D. 13 (106).
Habitat,—Mississippi Valley.

This species inhabits only the largest streams and bayous.
The character of its food is little known. It consists for the
most part of such organic material as can be sucked up by its
inferior toothless mouth.

They are occasionally taken with the hook baited for suck-
ers. This species reaches a length of about five feet. Itis of
little value as a food fish.

4. Acipensgr (Artedi) Linneus.
1 -

4. Acipenser vubicundus Le Sueur. Lake sturgeon; rock
sturgeon.
Acipenser rubtcundus Jordan, D, 13 (104); M. 34.

Habitat.—Mississippi Valley, the Great Lakes and north-
ward.

This is one of our largest fresh-water fishes. It inhabits
only the largest streams and lakes, ascending smaller streams
in the spring to deposit its spawn. Its food consists of shell-
fish. Eggs of other species are also found in its stomach, but
it is probable that fish-spawn is not one of its chief articles
of food.

“ The long protecting sucker mouth situated almost under
the center of the head will sometimes suck in the anglers
baited hook, in which case, one may as well try to snub an
old log. It is, however, possible to coax him to move occa-
sionally, and then you may or you méy not, succeed in
bringing him to gaff. As game fish the sturgeon is not a
success."—Hallock.

The same characteristics belong to the preceding species,
but when it is landed it is not outdone in fighting qualities by
any of the game fishes.

The rock sturgeon reaches a length of five or six feet, and
is regarded as a very good food fish.,
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Famiy 4. LEPISOSTEID, (The gar pikes.)
5. LepisostEus Lacépéde.

5. Lepisosteus osseus (Linnzus) common gar pike ; long-
nosed gar; bill fish.
Lepisosteus osseus Jordan & Gilbert, (I, Ft. Smith; Q,
14, Fulton; Jordan, 13 (107); M. 35; Meek,
P. Arkansas River at Little Rock and Muyl-
berry ; Strawberry River at Smithville; Lit-
tle Red River at Judsonia.

Habitat.—Great Lakes to the Carolinas and Mexico.

The gar pikes live only in the larger streams and lakes. In
the early spring they ascend smaller streams to deposit their
spawn, during this time large numbers can frequently be seen
below dams attempting to get further up stream. When the
water is cool, they become slow and sluggish in their move-
ments, and are easily gilled in nets. The fishermen in this
way take and destroy large numbers every fall.

The gars are all carniverous, they thus consume each year
large quantities of minnows, other small fishes, and crustaceans,
which would serve a better purpose if converted into black
bass, pickerel, etc.

As food fishes or food for food fishes, the gars are usually
regarded as worthless. I have, however, given large speci-
mens to negroes on the Arkansas River who preferred them to
cat fish.

This species reaches -a length of about three feet. It is
easily distinguished from the next two species by its long
narrow smout, it being several times as long as broad, and
more than twice the length of the rest of the head. In the
other two species the snout is broad and but little longer than b
the rest of the head.

6. Lepisosteus platystomus Rafinesque.  Short-nosed gar

pike.
Lepisosteus platystomus Jordan, D. 13 (108); M.
30; Jordan and Gilbert, ¢, 6, Ft. Smith.
Habitat.—Michigan and Mississippi Valley.
Similar in habits to the preceding, but smaller in size.
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THE SHORT-NOsED GAK PTKE.
Lepisostens platysiomus Rafinesque.  {Page 224

Bow-FIN, MUD FISH, DOG FISH.
Amin calva Linn®us, (Page 225.)
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7. Lepisosteus tvistwchus (Bloch and Schneider). Alligator
gar.
Lepisosteus tristwchus Jordan and Gilbert, @, 6, Ft,
Smith. Jordan, D, 13 (109); M. 36.

Habitat.—Illinois to Mexico and Cuba.

This species is found only in the largest streams. It is one
_of the largest, if not the largest of our fresh-water fishes. It
reaches a length of ten feet. Large specimens were observed
in the White River at Newport in 18g1. It has also been
taken in the Ouachita and in the Red River. It seems to
be numerous in the larger Arkansas rivers.

. ORDER 3. H..&LEGOMORPHI.
FamiLy 5. AMIID_ H. (The bow-fins.)

6. Amia Linnaeus.

8. Amia calva Linneus. Bow-fin; mud fish; dog fish.
Amia calva Jordan, D, 13 (110); M. 37. Meek, P,
Bull creek at Beebe, Arkansas.

Habitat.—Vermont to Dakota, Florida and Mexico.

This species inhabits swamps, lakes and bayous, It also
loiters among the weeds along the banks of slow flowing
streams. It is omnivorous with a preference for crustaceans
and the like. Its flesh is soft and pasty and of no value as
food. This fish, like all generalized types, is of great interest
to the naturalist. Tts length seldom exceeds eighteen inches.

OrpEr 4. NEMATCGNATHI.
FamiLy 6. SILURIDAS. (The cat fishes.)
7. IctarLurus Rafinesque.

9. Jectalurus furcatus (Cuv. and Val.). Chuckle-headed cat.
Ictalurus furcatus Jordan, D, 15 (135); M. 30. Meek,
P. Arkansas River.

Habitat.—Mississippi Valley.

Similar in appearance and habits to the following species.
It inhabits only rivers and large bodies of water. As a food
fish it is excellent.
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10. Ictalurus punctatus (Rafinesque). Channel cat; white cat;

silver cat.

Pimelodus olivaceons Girard, A, 211, Arkansas River
near Fort Smith,

Ictalurus punctatus Jordan and Gilbert, C. 2, Eureka
Springs; €. 7 Ft. Smith; C. 10, Arkadelphia
and Benton; C. 14 Fulton. Jordan, D. 15
(134); M. 39. Meek, 0, 127, Spadra Creek
at Clarksville; Meek, P, Arkansas River at
Little Rock and Mulberry; White River at
Batesville and Oxford Bend; Strawberry
River at Smithville; Mulberry River at Mul-
berry. : _

Habitat—Montana to Vermont, Georgia and Mexico.

This species inhabits the channels of rivers and larger
creeks. It lives chiefly upon fishes, bivalve mollusks and
aquatic larvae, insects, worms, etc. This species seldom ex-
ceeds three feet in length. As a food fish it is not distin-
guished from the preceding.

8. AwmErrvrus Rafinesque.

11.  Ameinwrus lacustris (Walbaum). Great cat fish ; Missis-
sippi cat ; blue cat.
Ameiurus nigricans Jordan, D, 15 (132); M. 39. Meek,
P. White River at Oxford Bend.

Habitat.-—OQntario to Florida and Texas.

This is our largest cat fish, specimens have been taken
weighing over two hundred pounds. It inhabits only large
lakes and rivers. It is omnivorous and belongs to a genus of
scavengers. As a food fish it is scarcely inferior to the chan-
nel cat, although it is much more extensively used for food
than the channel cat. One specimen weighing 67 pounds has
been taken on a fish trap at Oxfod Bend near Fayetteville.
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12. Amseiurus natalis (Le Sueur). Yellow cat.
Pimelodus felinus Girard, A. (No. 5, 52), 209, Coal
Creek, Ark.
Ameturus natalis Jordan and Gilbert, ¢, 7, Ft. Smith.
Jordan, D. 15 (127); M. 40.

Habitat,—This and the following species of this genus sel-
dom reaches a length of two feet. The species are all valuable
and rank fairly well as food fishes, especially when not taken
from warm stagnant pools. The objection to them as food
fishes is the small size of the body and comparatively large
head. "

13. Ameiurus nebulosus (Le Sueur). Common bull-head ;
horned pout.
Ameiurus nebulosus Jordan, D, 14 (125); M. 4o0.
Meek, 0. 133, Bayou of Spring River and
English Creek at Mammoth Spring ; Meek,
P. South Fork of Little Red River at Kin-
derhook.

Habitat.—New England to Wisconsin, Virginia and Texas.
Also introduced into the rivers of California.

The bull-head spawns in the spring. The old one cares for
her young pretty much as a hen cares for her chickens. Often
in the spring in shallow water an old one may be seen lying on
the ground with large numbers of young swiming around her.
This maternal affection is not generally characteristic of fresh-
water fishes,

“ The horned pout is a dull and blundering fellow vesper-
tinal in its habits and fond of the mud. It bites deliberately
as if about its business. They are extremely tenaceous of
life, opening and shutting their mouths for half an hour after
their heads have been cut off. A blood-thirsty and bullying
race of rangers inhabiting the river bottoms, with ever a lance
at rest and ready to do battle with their nearest neighbor., I
have observed them in the summer, when every other one had
a scar on his back, where the skin was gone, the mark of some
fierce encounter. Sometimes the fry not an inch long are
seen darking the shores with their myriads.”—Thoreau.
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14. Ameiurus melas (Rafinesque), e

Pimelodus catulus Girard, A, 209 (No. 5, 52), Ft.
: Smith.
Ameiurus melas Jordan, D, 14 (124); M. 41. Meek,
0. 133, Myatt Creek at Mammoth Spring.
Meek, P. Spring Creek near Batesville; East
Fork of Cadron at Conway ; Illinois River at
Ladd’s Mill and Prairie Grove ; Polk Bayou at
Batesville; Little Red Riverat Heber; Black
Riverat Black Rock and Bull Creek at Beebe.
Habitat.—New York to Minnesota, Kansas and Arkansas.
This species very much resembles the preceding. It is
smaller, has about 19 anal rays. The anal rays are pale
with a dusky membrane between them. This form is most
abundant north and west and southwest.

9. LEeeprors Rafinesque.

B E O TR Ty P

15. Leptops olivaris (Rafinesque). Mud cat; flat-headed cat; g
Russian cat. ©

Leptops olivaris Jordan and Gilbert, €. 7, Ft. Smith ; = E

C. 14, Fulton. Jordan, D, 14 (120); M 41. % =

Meek, P. Arkansas River at Little Rock and _E %

Mulberry ; East Fork of Cadron at Con- ® ;

way ; Cove Creek at Martinsville; White - 2

River at Oxford Bend, ng i

Habitat.—Ohio to Georgia and southwest. 'L';;:

This is our second largest cat fish. It sometimes reaches the
weight of 75 pounds; it is omnivorous and loves the mud. As
a food fish it ranks well.

This species can always be distinguished from A. nigricans,
which it resembles in size, by the shorter anal fin (12 to 15
rays) and by the backward extension of the upper teeth.

10. Noturus Rafinesque,

This genus consists of small fishes which abound in brooks
among the logs and weeds. The largest’ seldom reaches a
length of twelve or fifteen inches.
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This genus is characterized by the rounded caudal fin, the
yellow color, and by the adipose fin which is adnate to the
back for its entire length. ¢ The wounds produced by the
sting of the sharp pectorals are excessively painful. In the
axil is usually a pore probably the opening of a duct from
some poison gland. This matter deserves investigation.”"—
Jordan. -
Their food consists mostly of insect larvaee and small crus-
, tacea. None of the species are of economic importance.
16, Noturus flavus (Rafinesque).
Noturus flavus Jordan and Gilbert, €. 7, Ft. Smith.
Jordan, D, 14 (119); M. 41. Meek, P, Illi-
nois River at Prairie Grove, and Ladd’s Mill ;
Jordan’s Creek and Barren Fork at Dutch
Mills.
Habitat.—Ontario to Virginia, Arkansas and Tennessee.
17.  Noturus miiurns Jordan.
Noturus wmiurus. Jordan and Gilbert, €. 2, Eureka
Springs; Q€. 6, Ft. Smith; €. 10, Arkadel-
phia and Benton. Jordan, D, 14 (116); M. 42.
Habitat.—Minnesota to Arkansas and Louisiana.
18.  Noturus nocturnus Jordan and Gilbert.
Noturus nocturnus Jordan and Gilbert, €. 6, Ft,
‘Smith, (Description). €. 10, Arkadelphia
and Benton. Jordan, D, 14 (113). Meek, 0,
138, Ouachita and Saline Rivers; Meek, P.
Spring River at Black Rock; Middle Fork
of White River at Fayetteville ; White River
at Oxford Bend.
Habitat.—Southern Indiana and Arkansas.
This species was first discovered in Arkansas in 1884 by Drs.
Jordan and Gilbert.
19. WNoturus gyrinus (Mitchill),
Noturus gyrinus Jordan, I, 14 (111); M, 42.
Habitat —Hudson River to Daketa and Louisana.
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orper 5. HVENTOGNATHI.
Famiy 7. CATOSTOMID A, (The Suckers, )
11. Icriosus Rafinesque.

The species of buffalo fishes are variable and the number of
species, at present is uncertain. “They are large, coarse suck-
ers, especially characteristic of the Mississippi Valley, The
group is very much in need of careful study, such as could be
given by a collector resident near some large market.”—Jordan,

The following species no doubt occur in Arkansas, or at
least as many of them as are enumerated below.

The larger only, inhabit the deeper waters, and it is difficult
to obtain moderately small specimens.

The buffalo fishes seem quite common in the larger streams
and bayous of this state. I have not had the opportunity to
visit any of our large markets, and am unable to identify with
certainty any of the very few larger specimens. The list given
below probably does not include all the species of the genus
found in the state. The buffalo fishes as food fishes are of
mediocre quality.

20. [Ictiobus cyprinella (Cuv. and Val.). Common buffalo fish :
red-mouthed buffalo,
letiobus cyprinella Jordan, D, 16 (144); M. 44.

Habitat.—Mississippi Valley.

This species seems to prefer deep bayous to the river cur-
rents,

The buffalo fishes are inclined to be omnivorous, and are
considered by some as scavengers. Their food consists mostly
of gasteropods, insects, crustaceans, worms, and various forms
of fresh water alge. The buffalo fishes are said by Prof.

“Forbes to frequent the mouths of gutters and to feed upon the

distillery slops. This species is used extensively for food;

though its flesh is coarse and full of small bones. It reaches

a weight of 30 pounds.

21. JIctiobus bubalus (Rafinesque). Sucker-mouthed buffalo ;
small-mouthed buffalo.
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Ictiobus bubalus Jordan and Gilbert, C. 14, Fulton.
Jordan, D, 16 (146); M. 44.
Habitat.—Mississippi Valley.
This species is perhaps more abundantly used for food than
any of the other buffalo fishes. It prefers running water.
22. Ictiobus urus (Agassiz). Razor-backed buffalo; mongrel
buffalo.
letiobus urus Jordan, D, 16 (145); M. 45.
Habitat,—Mississippi Valley. -
This species is similar to 7. ¢yprinella.
23. Ictiobus carpio (Rafinesque).
Ictiobus carpio Jordan, D, 16 (147); M. 45.
Habitat.—Ohio Valley to Texas,
“Probably a valid ' species, but of doubtful name and syn-
onomy.”—]Jordan.
24, Ictiobus difformis (Cope).
Ictiobus difformis Jordan, M, 45.
Habitat.—Mississippi Valley.
25. [lctiobus wvelifer (Rafinesque). Quill-back; skim-back;
carp sucker.
? Carpiodes damalis Girard, B, 1856, 70, Ft. Smith.
Ictiobus velifer Jordan and Gilbert, C. 7, Ft. Smith;
Q. 10, Arkadelphia and Benton; G,
14, Fulton. Jordan, D, 16 (148); M. 45.
Meek, Q. 127; Spadra creek at Clarksville ;
Meek, P. Arkansas River at Little Rock;
White River at Oxford Bend; Arkansas
River at Little Rock and Mulberry ; Little
Red River at Judsonia; Illinois Creek at
Russellville ; East Fork Cadron at Conway.
Habitat.—Mississippi Valley.
This is a very abundant species of the genus, and is perhaps
the least used for food. It inhabits smaller streams than do
the others. Itis a very variable species.




2

32 ANNUAL REPORT STATE GEOLOGIST.
12, CycrLeprus Rafinesque.

Cycleptus elongatus (Le Sueur).

horse ; gourd-seed sucker.
Cyelepius elongatus Jordan, D.

26,

, Meek, P. Spring River -
. » K. Spring River at Black
Habltat.-—Mississippi Valley. s S

This species inhabits only the larger streams
length of 2} feet, and is :

family. It'is never found in large numbers

13. Carostomus Le Sueur.
27.  Catostomus teres (Mitchill),
sucker,

Catostomus teves Jordan, D, 18 (170); M. 46. Meek
0. 133; Spring River at Mammoth Springs’
Catasz‘omm‘. Zeres Meek, P, Middle Fork of White.
River at Fayetteville; Jordan's Creek at
Dutch Mills; Clear Creek at Johnson’s: Illj-
nois River at Prairie Grove and Ladd’s,MiII
R da to Montana, Texas and Florida. -
This is the most abundant of all the suckers. It inhabl¢
all streams ; feeds upon insects, larva, crustaceans, and vari :
forms of algze, As a food fish it is of very littlr; value. 0;;

Arkansas this g i
pecies seems to be less comm i
hi on th
other localities, e

28.

Common sucker: white

Habitat.—Cana

Catostomus nigricans (Le Sueur). Hog sucker: stone

roller ; stone lugger ; stone toter; ho
mullet.

Catostomus nigricans Jordan and Gilbert, . 7
Ft. Smith; @, 171, Arkadelphia and Benlton:
jo‘rdan, D.18(17); M. 46. Meek, Q. Spring
River; Myatt and Spring Rivers at Mam-
m'f)th Spring; 138, Ouachita , and Saline
Rivers ; Meek, P, Black and Spring Rivers at
Black Rock; Little Red River near Heber:
Middle and South Forks of Little Re-c;

g molly;

Missouri sucker; black-

17 (150); M. 46,

It reaches a
probably the best food fish in the
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River at Kinderhook; Strawberry River at
Smithville ; Illinois River at Prairie Grove
and Ladd's Mill; Mulberry River at Mul-
berry ; Polk Bayou, Big Spring Creek and
Lafferty’s Creek near Batesville; King’s
River at Marble ; Big Buffalo near Loafer’s
Glory ; Coon Creek at Martinsville; Devil’s
Fork south of Red River at Shiloh.

Habitat.—New York to Alabama and Kansas.

This species prefers.clear water. As a, food fiish it is almost
worthless, The character of its food is similar to that of the
preceding. It is very abundant in Arkansas, being found in
almost all rivers and creeks where the water is clear.

14. Erimyvzon Lacépéde.
29. FErimyson suceita Lacépéde, Chub sucker; sweet sucker.
Evimyzon sucetta Jordan, D. 19 (179); M. 46.
Meek, 0, 127; Spadra Creek at Clarksville ;
0. 133, Spring River and Mpyatt Creek
near Mammoth Spring; @, 136, Judsonia;
138, Caddo and Mazarn; P. Little Red
River near Heber; White River, Spring
Creek, Big Spring, Salado and Caney Creek
near Batesville ; Bull Creek at Beebe; Illi-
nois River at Russellville,

Habitat.—Massachusetts to Dakota and South.

This species seldom reaches a foot in length. It lives upon
algz, diatoms, and such organic matter as it finds in the mud
it swallows. As a food fish it has very little value. It lives
in bayous and stagnant ponds, and is seldom found in moder-
ately clear water.

15. MinvTREMA Jordan.

30. Minytrvema melanops (Rafinesque). Striped sucker.
Minytrema melanops Jordan, D. 19 (177); M. 47.
Meek, P, Bull Creek at Beebe ; Spring Creek
near Batesville, _
Habitat.— Great Lakes to South Carolina and Texas.
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This species is less common south than north. It lives in

clear sluggish water and among the weeds. As a food fish it
has but little value.

16. MoxosToMma Rafinesque.
31. Moxostoma duguesnei Le Sueur,
mullet,
Mozxostoma macrolepidotum Jordan and Gilbert, Q.
2, Eureka Springs; (, 7, Ft. Smith; (. I,
Arkadelphia and Benton, '
Mozxostoma ;rmcmlepz'dozz;m Jordan, D, 19, 1856; M,
47:
Mozxostoma duguesnei Meek, 0. 127, Spadra Creek at
Clarksville ; 133 Spring River, Myatt and

Common red horse 5

English Creeks near Mammoth Spring; 138, é

Ouachita apd Saline Rivers. )

Meek, P. White River, Spring, Salade "
and Caney Creeks and Polk Bayou near < B
Batesville; Village Creek at Newport ; Illi- ;: 5
nois river at Ladd’s Mill and Prairie Grove ; o i
Main and Middle Forks of White River near } g
Fayetteville ; Jordan’s Creek at Dutch Mills ; g L
King’s River at Marble; Black and Spring - E
Rivers at Black Rock; Strawberry River, g

Flat and Machine Creeks at Switchville : Tlli-
nois Creek at Russellville; Cove Creek at
Martinsville; Devil's Fork of Little Red
River at Shiloh.

Habitat.—-—Chesapeake Bay to Dakota and Alabama.

A very variable and common sucker. It prefers clear water.

It feeds upon worms, mollusks, alge, and mud. It seldom
reaches a length of two feet, and

food fish.*

*Moxostoma Pecilurum Jordan.

('Fez 2dng)

is of very little value as a

Moxostoma peeilirim Jordan, D, 20, (191).
Habitat.—Known only from Lonisiana,

but it is probably a resident of Southern
Arkansas,
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17. Pracoruarynx Cope.

32. Placopharynx carinatus Cope.
Placopharynx carinatus Jordan and Gilbert, C. 2.
Eureka Springs; €. 7, Ft. Smith. Jordan,
D. 20 (167); M. 48. Meek, P. Mulberry
River at Mulberry ; Cove Creek at Martin-
ville,

Habitat, —Ohio to Towa, Arkansas and Georgia.

In external characters this species resembles the preceding
one. It prefers clear flowing water, and reaches a length of
nearly three feet. Although inferior, it is quite extensively
used for food.

18. LacocuiLa Jordan and Brayton.
33. Lagochila lacera Jordan and Brayton. Hare-lip sucker.
Quassilabia lacera Jordan and Gilbert, ¢, 2, Eurcka
Springs. Jordan 20 (194); M. 40.
Habitat. Ohio to Georgia and Southwest.
Concerning the habits of this species little is known. It is.
not large, but is a fairly good food fish.

Famiy 8. CYPRINID . A. (The minnows.)

This family comprises nearly all of our smaller fishes known
as minnows., They occur in the largest lakes and rivers, but

. are more numerous in the smaller bodies of water and creeks.

They are usually found in large numbers, and owing to the
great uniformity in size and coloration the species are difficult
to distinguish. The characters upon which genera and species
are based are, in most cases, trivial or very variable. Many of
the variations are due to age, or are sexual or seasonal. In
the spring the males are often highly colored and the snout
and body are covered with tubercles. It is impossible to
identify species of the very young, and half grown individuals
have often been made the types of new species.

These fishes also differ with respect to the character of the
water théy inhabit. Those ailways found in clear water are

_ lighter in color than those living among the weeds.
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Professor Cope says of them:—“The differences of habit are
associated with the peculiarities of food and the structure of
the digestive system. Few families of the vertebrates embrace
80 great a variety in these respects as the present one, There
are carnivorous, insectivorous and graminivorous genera, which
are also distinguished among the mammalia, the former by the
abreviation, the last by the elongation of the alimentary canal,
In the former the teeth usvally sharp-edged or hooked, in
the latter truncate, hammer or spoon-shaped. ”

While all of these species are too small to be used for food
by man, they are all of the utmost importance because they
furnish much food for the larger predatory fishes. These little
fishes may be regarded as mere machines, swimming about in
the water, converting small simple organisms into larger and
more complete ones and thus preparing the meals for the vora-
ceous bass, pickerel and the like. They are naturally very
timid. - In our endeavors to protect the larger game fishes, we
cannot afford to forget the minnows.

19. Camposroma Agassiz.

34.  Compostoma anomalum (Rafinesque). Stone lugger; stone
roller,

Compostoma anomalum Jordan and Gilbert, (. 2,
Eureka Springs; (. 7: Ft. Smith; €, ri,
Arkadelphia and Benton, Jordan, D. 20
(169); M. 352. Gilbert, E, 609, Waldron.
Meek, 0. 127, Spadra Creek at Clarksville ;
138, Ouachita and Saline Rivers; Meek, P,
133, White River, Spring Creek, Big Spring,
Lafferty Creek and Polk Bayou near Bates-
ville; Black and Spring Rivers at Black
Rock; Strawberry River, Flat and Machine
Creeks at Smithville ; Mulberry.River at
Mulberry ; Middle Fork of White River
near Fayetteville ; South and Middle Forks
of Little Red River at Kinderhook; Illinois
River at Ladd’s Mill and Prairie Grove ; Big
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Buffalo at Loafers” Glory ; Jordan’s Cree"k at
Dutch Mills; Cove Creek at Martinsville ;
Devil’'s Fork of Little Red River at Shiloh ;
Illinois Creek at Russellville.
Habitat.—Western New York to Minnesota, Texas and
Te';lﬁfsss;;t;cies attains a length of al:‘mut .eight inch;s. hiIi;
food consists of organic mattet contained in the mud w

. S b
it swallows in large quantities.

20. Curosomus Rafinesque.

35. Chrosomus erythrogaster Rafinesque. Red bellied min-

Nnow.

C}’zmsomm. erythrogaster Jordan, D. 20 (202); M'.53:
Meek, 133, Spring Branch, Mammoth Spring;
138, South Fork Ouachita Ri}!er. Meek,
P. Big Spring at Batesville; Big Buffalo at
Loafer’s Glory ; King's River at Marble.

21. HysoGgraTHUS Agassiz.

irard).
6. Hybognathus plumbea (Girar :
. . Dionda spadicea Girard, A, 229, Ft. Smith.

Zophendum plumbewm Jordan, D. 20“(205}. Jor-
dan and Gilbert, Syn. Fishes N. A. 1882, 154.

itat,—Arkansds and Indian Territory.v .
37.Ha;yéog?zaﬂzus nuchalis Agassiz. Blunt-}a\a\_rf;d r:nncnow. L
Hybognathus nuchalis Jordan and Gilbert, C. 7, -
' Smith; €. 11, Benton; C. 14, Fulton. Jor
dan, D. 51 (216); M. 53. Meek, 0. 130.
Judsonia; P. White River, Salado, Caney and
Lafferty Creeks and Polk Bayou near Bates-

ville; Jordan’s Creek at Dutch Mills; Illinois.

River at Ladd's Mill; Little Red River
near Heber; Arkansas River at Little Rock

Girard.
* Campostoma _formosulunt
Campostoma formoswlum Jordan, T». 20 (195).
This species is found in Texas and may also be a resident of Arkansas.
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and Mulberry ; Strawberry River at Smith-

Black and Spring Rivers at Black
Rock; East Fork of Cadron at Conway ;
Illinois River at Russellville; Little Red

ville;

River at Judsonia,

Habitat.—New Jerse
Length, from four to nine inches ; vegetable feeder.

373, Hybognathus nuchalis placita Girard.

Hybognathus placita Girard, A. 236 (No. 4, 22),

sluice of the Arkansas River near Ft. Smith,

Girard, B. 1856, Arkansas River. Jordan,

D. z2: (216b); M. 53. Meek, Q. 136, Judso-

nia. Meek, P, Big Buffalo at Loafer’s Glory ;

King’s River at Marble; Illinois River at

Prairie Grove ; Middle Fork of White River

near Fayetteville,
Habitat—Iowa to Arkansas River.

This variety has a smal

ler eye and a smaller mouth than the
preceding, *

38, Hybognathus argyritis (Girard),

Hybognathus argyritis Girard, A, 235 (No. 5, 54), Ar-
kansas River near Ft, Smith. D. 21 (213).

Girard, B, 1836, 182, Ft. Smith,
Habitat.—Arkansas and southwest,

39.  Hybognathus nubila (Forbes).

Hybognatius  nubila Jordan and Gilbert, @, 2, Eu-

reka Springs.  Jordan, D. 21 (212, 214);
M. s53. Meek, Q. 133. Spring River, Myatt
and English Creeks at Mammoth Spring ;
138, Saline River; TIllinois River at Praj.
rie Grove; King’s River at Marble; Big
""'_H;a:;marﬁm Aayi Jordan. e g

Hybogrnatius Zayi Jordan, 1. 22 (217).
Hybognatkus argyritis
968.
Habitat.—Lower Mississippi River.
This species known from the strea
fourd in the streams of Arkansas,

Jordan and Gilbert, Synopsis Fish. N. A.

ms of Alabama and Mississippi may also be

v to South Carolina, Dakota and Texas,

o 5
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Buffalo at Loafer's Glory; Middle Fork of
White River near Fayetteville.
Habitat.—Illinois to Towa and Arkansas.

22. PimepHALES Rafinesque.

0. Pimephales promelas Rafinesque, Black-headed mmno::;. :
-~ Pimephales maculosus Girard, A, 234 (N(?. 2h122),
sluice of the Arkansas River; Girard, B.
1856, 180.
Pimephales promelas Jordan, D 22., 218, M;ek:
P. Middle Fork of White River near .ay
etteville; Middle Fork of Little Red River
at Kinderhook.
Habitat.—Lake Champlain to Dakota al.'ld Texas. S a
This species is very common in sluggish vi.fatfr.
chiefly upo;l insects. Length, two and a half inc uzis. G2
1. Pimephales notatus (Rafinesque). Blunt-nose : )
b Fyborynchus perspicuus Girard, A, 231 (I\eo.. 5, 53),
: Arkansas River near Ft. Smith; Girard, B.
179, Ft. Smith. ‘ :
Pz'me;ﬁka!efgmz‘am Jordan and Qxlbert, C. Bz. ;EL:I-
reka Springs; €. 7. Ft. Smith; C. I]E, enton.
Jordan, D. 22 (219); M. 54. Gilbert, E,
609, Waldron. Meek, 0. Spadra Creek at
Clarksville; 133, Warm Fork and M}"éfl.tt
Creek at Mammoth Spring; 138,.Ouac_h1ta
and Saline Rivers, Meek, P. White River,
Salado, Caney and Lafferty Creeks, and
Polk Bayou near Batesville; Strawberry
River and Flat and Machine Creeks at
Smithville ; Mulberry River at Mulben:y‘;
Illinois River at Ladd’s Mill :.md Pl“-a.ll'l'e
Grove; Walnut Creek at Swam;- King’s
River at Marble ; Middle and Main Fork's
of White River near Fayetteville ;- Jordan's
Creek at Dutch Mills; Big Buffalo at Loaf'—-
er's Glory ; Little Red River at Heber; Illi-
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nois River at Russellville; Cove Creek at
Martinsville ; Devil’s Fork and Middle Forlk
of Little Red River at Kinderhook.
Habitat.—Quebec to Delaware, Mississippi, Arkansas and
Dakota. -
This species lives in clear running water ; its food consists
of vegetation and organic matter found in the mud. Length
four inches.

23. Criora Girard.

42. Cliola vigilax (Baird and Girard). Bull-head minnow.
Cliola vigilax Girard A, 257, Otter Creek.
Girard, B, 1856, 192, Otter Creek.
Jordan and Gilbert, (. 7, Ft. Smith,
Jordan D. 22 (223), Meek, P. Arkansas
River at Little Rock and Mulberry ; White
River, Salado and Caney Creeks near Bates-
ville ; Black River at Black Rock; East
Fork of Cadron Creek at Conway.
Habitat.—Indiana to Mississippi, Texas and Dakota.
This species very much resembles 2. notatus in size, form
and habits.

24. Notroris Rafinesque.

This genus cromprises many species. All small, feeble and
of low organization,

This genus has been divided into many genera, but the
characters upon which each was based were subject to inter-
gradations. The larger the number of specimens studied the
weaker became the permanancy of these characters, until of
late years all are put under the one genus.

These small fishes inhabit almost entirely small streams and
lakes. They are seldom found in the river currents or in deep
water. They seem to migrate but little, and thus many local
varieties have arisen. i

It is difficult to identify the species of this group; they
are chiefly omnivorous, and are valuable only as they serve
as food for larger predatory fishes.
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43. Notropis hetevodon (Cope).
Notropis heterodon Jordan, D, 22 (226); M. 55. Gil-
bert, E, 60g, Waldron. Meek, P, White
River and Lafferty Creek near Batesville;
Little Red River at Heber; Illinois River at
Prairie Grove; Black River at Black Rock;
Main Fork of White River near Fayette-
ville.
Habitat.—Western New York to Minnesota and Arkansas.
One of our smaller fishes, it lives in weedy places. Length
two and a half inches,
44. Notropis cayuga (Meek).
Notropis cayuga Meek. Annals of the New York,
Acad. Sciences, Vol. LV., 1888, 305. (De-
scription.) :
Habitat.—New York to Dakota, south to Arkansas..
This species is found usually with N Aeterodon which it
much resembles,
45. Notropis illecebrosus (Girard).
Alburnops illecebrosus Girard, B, 1856, Arkansas
River at Ft. Smith; Girard, A, 262 (No. 3,
56), Ft. Smith.
Notropis illecebrosus Jordan and Gilbert, (¢, 7, Ft.
Smith. ,
Notropis illicebrosus Jordan, D, 23 (229); Jordan,
Proc. U. S. Nat. Museum, 1885, 123, (De-
scription.)
Habitat.—Western Arkansas.™

_;Nafropz's longirostris (Hay). '
Alburnops longirvostris Hay, Proc. U. 5. Nat. Museum, 1880, 504+
(Description.)
Notropis longirostris Jordan, 1». 23; (231).
Habitat.—Chickasawha River, Mississippi.
Possibly an Arkansas resident.

16—B
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46. Notropis deliciosus (Girard).
Notropis deliciosus Jordan, D, 23, (233); M. 56.
Meck, P. Black River at Black Rock.
Habitat.—Great Lakes to Dakota and Texas.
A variable and widely distributed species.
47. Notropis ozarkana Meek.

Notropis ozarkana Meek, 0. 129, Cabool Missouri ;

Meek, P, Strawberry River at Smithville.
Habitat.—Ozark region,
48. Notropis boops Gilbert.

2 Notropis shumardi Girard, A, 261 (No. 5,56), Ar-
kansas River at Ft. Smith.; Girard, B, 1856,
194, Arkansas River at Ft. Smith.

Notropis scabriceps Jordan and Gilbert, C, 3, Eureka
Springs; €. 7, Ft. Smith; ¢, r1, Arkadel-
phia and Benton.

Notropis boops Jordan, D, 24 (243); M. 57. Meek,

0. 127, Spadra Creek at Clarksville;
QOuachita River and its tributaries; Meek
P. White River and Polk Bayou near Bates-
ville; Rittle Red River at Heber; Middle
Fork of Little Red River at Kinderhook ;
Devil's Fork of Little Red River at Shi-
loh; Meek, P. Strawberry River, Flat and
Machine Creeks at Smithville; Illinois
River at Paririe Grove and Ladd’s Mill;
King’s River at Marble; Walnut Creek at
Swain; Big Buffalo at Loafer's Glory;
Black River at Black Rock; Jordan's Creek
at Dutch Mills; Middle and Main Forks of
White River near Fayetteville; Cove Creek
at Martinsville; Tllinois Bayou at Russellville.

Habitat.—Southern Indiana to Iowa and Arkansas.

This is one of the most abundant of the minnows of Ar-
kansas. It inhabits clear running water.
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49, Notropis blennius (Girard).
; Alburnops blennius Girard, 261 (No. 5, 55), Arkansas
River at Ft. Smith; B, 1856, 194, Arkansas
River at Ft. Smith. Jordan, D. 24 (244).
Habitat.—Arkansas River.
50.  Notropis bubalinus (Baird and Girard).
Cyprinella bubalinag Girard, A, 265, Otter Creek; B,
1856, 197, Otter Creek.
Cyprinella umbrosa Girard, A, 266, Coal Creek, Ar-
kansas,;
Cyprinella beckwithi Girard, A, 267, sluice of Arkan-
sas River near Ft. McKee; Girard, B, 1856,
198, Arkansas River at Ft, McKee,
Notropis bubalinus Jordan, D, 25 (253).
Habitat.—Arkansas and Red Rivers.
51. Notropis galacturus Cope.
Notropis galacturus Jordan and Gilbert, €. 2, Eureka
Springs. Jordan, D. 25(262); M, 58. Meek,
P. Spring River, Myatt and English Creeks
at Mammoth Spring; Meek, P, Lafferty
Creek and Polk Bayou near Batesville;
Strawberry River at Smithville; Spring and
Black Rivers at Black Rock; Main Fork of
= White River near Fayetteville.
Habitat.— Ozark region, east to eastern Tennessee and Sa-
vannah Rivers. Cool, clear water. Length six inches.
52. Notropis cercostigma (Cope).
Notropis venustus Jordan and Gilbert, €. 14, Fulton.
Jordan, D, 25 (259).
Cliola venusta Jordan and Gilbert, Syn. Fish. N, A.
1882, 178. = (Description.)
Habitat.—Mississippi River to Texas.
53. Notropis lutvensis (Baird and Gilbert).
Moniana lutrensis Girard, A. 272, Otter Creek; B,
1856, 199, Otter Creek.
Moniana pulehella Girard, 275, (No. 5, 58), Sugar Loaf



244 ANNUAL REPORT STATE GEOLOGIST.

Creek; Arkansas River near Ft. Smith;
Girard, B. 1856, 200, Sugar Loaf Creek.
Notropis lutrensis Jordan and Gilbert, G, 8, Ft. Smith;
D. 24 (249); M. 57. Meek, 0. 133, Warm
Fork at Mammoth Spring; Meek, P, Ar-
kansas River at Little Rock and Mulberry,
Mulberry River at Mulberry.
Habitat.—Southern Illinois to the Rio Grande.
54. Notropis whipplei (Girard). Silver fin.
Cyprinella whipplei Girard, A, 270 (No. 5, 57), Sugar
Loaf Creek; Girard, B. 1856, 198, Sugar
Loaf Creek and Ft. Smith.
Notropis whipplei Jordan and Gilbert, @, 8, Ft. Smith ;
C. 11, Arkadelphia and Benton. Meek, 0,
128, Spadra Creek at Clarksville; 0, 136, Jud-
sonia; Q. 138, Mazarn, Ouachita and Saline
Rivers; Meek, P. White River, Polk Bayou,
Salado,Caney and Lafferty Creeks near Bates-
ville; Little Red River at Heber and Judsonia;
Middle Fork of Little Red River at Kinder-
hook; Devil's Fork of Little Red River at
Shiloh; Walnut Creek at Swain; Middle and
Main Forks of White River near Fayette-
ville ; Cadron and Cove Creeks north of Con=
way ; Arkansas and Mulberry Rivers at Mul-
berry; Illinois Bayou at Russelleville.
Habitat.—Western New York to Virginia, Minnesota and
Arkansas.
Very abundant in clear running water. Length four inches.
55. Notropis camura (Jordan and Meek).
Cliola camura Jordan and Meek, Proc. U. S. Nat. Mus_
1884, 474. (Description.)
Notropis camura Jordan, 25 (263). Meek, P, White
River and Polk Bayou at Batesville ; Black
and Spring Rivers at Black Rock; Little Red
River at Judsonia.
Habitat.—Arkansas and Missouri. -
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56. Notropis megalops (Rafinesque). Common shiner; red-
fin; dace, '
Notropis megalops Jordan and Gilbert, €. 4, Eureka
Springs; D, 26 (273); M. 58, Meek, 0, 228,
Spadra Creek at Clarksville; 0. 133, Spring
River, Myatt and English Creeks at Mam-
moth Spring ; 138, Caddo, Mazarn and Saline
Rivers; 136, Judsonia; Meek, P, Big Spring,
Polk Bayou, Spring, Lafferty, Salado and
Caney Creeks near Batesville; King's River
at Marble ; Illinois River at Prairie Grove
and Ladd’s Mill; Big Buffalo at Loafer’s
Glory; Strawberry River, Flat and Machine
Creeks at Smithville; Black and Spring
Rivers at Black Rock; Bull Creek at Beebe :
Middle Fork of White River near Fayette-
ville.

Habitat.—In all streams from Maine to the Rocky Mount- -

ains, except those of the Carolinas and Texas.

This species is very widely distributed. It is very abundant
and variable. Several varieties are recognized and the larger
the number of individuals studied, the greater are the opportu-
nities to increase the number of varieties. Asa rule it may be
said that those varieties predominate in Missouri and Arkansas
which have enlarged scales between nape and dorsal fin. In
Towa and Minnesota those which have reduced scales before

dorsal fins predominate. Whether the same is true of speci-

mens found east of the Mississippi I am unable to say. Itis
the largest species of the genus, reaching a length of eight
inches or more.
57. Notropis zonatus (Agassiz). ;
Notropis zonatus Jordan and Gilbert, €. 2, Eureka
Springs.  (Description.)  Jordan, D, 26
(275); M. s59. Meek, 0. Spring River,
Myatt and English Creeks at Mammoth
Spring; Meek, P, Lafferty Creek, Polk
Bayou and Spring Creek at Batesville ; Big



246 ANNUAL REPORT STATE GEOLOGIST.

Buffalo at Loafer's Glory; Jordan's Creek at
Dutch Mills; King’s River at Marble ; Mid-
dle Fork of White River rear Fayetteville :
Illinois River at Prairie Grove and Ladd’s
Mill.

Habitat.—Ozark region.

This species seems characteristic of the Ozark region. It is
found in large numbers in clear running water. It resembles
the preceding very much in form and size, the resemblance
being greater in the young., This species is more highly col-
ored than any other of the genus in the Ozark region.*

58. Notropis umbratilis (Girard).

Alburnus umbratilus Girard, A, 260 (No. g, 55), Sugar
Loaf Creek ; Girard, B 1856, 193, Arkan-
sas River at Fort Smith.

Notropis umbratilus Jordan and Gilbert, €. 7, Fort
Smith; @, 11, Arkadelphia and Benton.

Notropis umbratilis Gilbert, B, 609, Waldron. Meek
0. 133,- Spring River at Mammoth Spri.ng;
136, Judsonia; 138, Ouachita, Caddo and
Saline Rivers; Meek, P, White River, Polk
Bayou, Salado, Caney and Spring Crecks
and Big Spring, near Batesville; Village
Creek-at Newport; Cadron and Cove Creeks
north of Conway ; Little Red River at Jud-
sonia; Flat and Machine Creeks at Smith-
ville.

Habitat.—Illinois to Kansas and Arkansas.

A locally abundant and very variable species. Length about
three inches.

59. Notropis dilectus (Girard).
Alburnus ditectus Girard, A. 259 (No. 5, 55), Arkansas

¥ Notropis jefunus (Forbes).

Notropis jejunus Jordan, 1), 26 (288); M, 6o.
Habitat.—Pennsylvania to Towa and Kansas.
This species probably inhabits the streams of Arkansas.
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River near Ft. Smith; Girard, B, Arkansas
River at Ft. Smith.

Notropis dilectus Jordan and Gilbert, €, 7, Ft. Smith ;
C. 11, Benton; C. 14, Fulton. Jordan, D,
27 (399); M. 61.

Notropis' rubrifrons Meek, 0. 134, Warm Fork and
English Creeksat Mammoth Spring; Meek,
P. Illinois River at Prairie Grove and Ladd's
Mill; Black River at Black Rock ; Arkansas
River at Mulberry; Middle Fork of White
River near Fayetteville ; Cadron Creek north
of Conway ; Jordan’s Creek at Dutch Mills ;
Lafferty Creek at Batesville.

Habitat.—Ohio to Nebraska and Arkansas.

This species belongs to a grou‘p_ of a genus, the species of
which are not well defined. They are more or less highly col-
ored during the breeding season; they live in currents or in
clear water. They are long and slender, and the most grace-
ful species of the genus. A comparison of a large number of
specimens from widely separated localities is much needed.
60. Notropis telescopus avcansanus Meek. '

Notropis telescopus arcansanus Meek, 0, 133, Mam-
moth Spring; Meek, P. Lafferty, Salado,
and Caney Creeks near Batesville; Main
Fork of White River at Fayetteville.

Habitat.—Southern Missouri and northern Arkansas.

61. Notropsis atherinoides caddoensis Meek.

Notropis athevinoides caddoensis Meek, Q. 136, Jud-
sonia; 138, Caddo and Ouachita Rivers
and Mazarn Creek; Meek, P. White River
Salado, Caney and Lafferty Creeksand Polk
Bayou near Batesville; Black and Spring
Rivers at Black Rock; Cove Creek at Mar-
tinsville ; Little Red River at Judsonia and
Heber ; Illinois Bayou at Russellville ; Vil-

- lage Creek at Newport.

Habitat.——Ozark region, .
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62. Notropis micropteryx (Cope).
Notropis micropteryx Jordan and Gilbert, €. 4, Eu-
reka Springs. Jordan, D, 27 (311); M.
62. <
Habitat,—Ozark region and east to eastern North Carolina.

25. Puevacosrus Cope.

63. Phenacobius mirabilis (Girard).
Exoglossum mivabile Girard, A, 256 (Nos. 4,23 and
5,55), Arkansas River near Ft. Smith; Gi-
rard, B, 1856, 191, Arkansas River near Ft.
- Smith. .
Phenacobius mirabilis Jordan and Gilbert, €. 8, Ft.
Smith; D, 27 (316). Jordan, M. 63.

Habitat.—Illinois River to northern Texas and Dakota.*

: 26. Hysorsis Agassiz.
* 64. Hybopsis amblops (Rafinesque).
Hybopsis amblops Jordan and Gilbert, ¢, 4, Eureka
Springs; €. 8, Ft. Smith. Jordan, D. 29
(331); M. 64. Meek, 0. 134, Iinglish Creek
at Mammoth Spring ; Meek, P, White River
and Polk Bayou at Batesville; Illinois River
at Ladd’s Mill and Prairie Grove; Middle
Fork of White River near Fayetteville,
Habitat.~——Ohio Valley to Alabama and Arkansas.
65. Hybopsis dissimilis (Kirtland).
Hypopsis dissimilisJordan and Gilbert, €. 11, Arka-
delphiaand Benton. Jordan,D. 29 (333); M.
64. Meek, 0. 138, Ouachita River; Meek, P,
Middle Fork of Little Red River at Kinder-
hook ; White River at Batesville.
Habitat.—-Lake Erie to Towa and Arkansas.

*EricymBa Cope.
Ericymba buccata Cope. .
Lyicymba buccata Jordan, D, 27 (314); DL. 62.
Habitat.—Michigan to Kansas.
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66. Hybopsis watauga Jordan and Evermann,
Hybopsis dissimilis Jordan and Gilbert, Proc. U. S.
Nat. Mus., 1886,4, Eureka Springs. (Nearly
all these specimens belong to H. Wautauga).
Hybopsis watanga Jordan, Proc. U, S. Nat. Mus,,
1888, 255. (Description).
Habitat.—North Carolina, Indiana, Iowa and Arkansas,
67. Hybopsis aestivalis (Girard.) ;
Hybopsis aestivalis Jordan and Gilbert, ¢, 8, Ft. Smith ;
C. 14, Fulton. Jordan, D. 29 (340).
Habitat.—Arkansas.
68. Hybopsis storerianus (Kirtland.)
Gobio vernalis Girard, A. 249 (No. 5, 54), Arkansas
River near Ft. Smith; Girard, B, 1856, 13g,
Arkansas River near Ft. Smith,
Hybopsis stoverianus Jordan and Gilbert, ¢, 8, Ft.
Smith; €. 14, Fulton. Jordan, D, 28 (330);

M. 65. Meek, P, Arkansas River at Muls

berry.
Habitat.—Ohio to Nebraska, Tennessee and Arkansas.
69. Hybopsis kentuckiensis (Rafinesque).

Hybopsis kentuckiensis Jordan and Gilbert, €, 4; Eu-
reka Springs. Meek 0, Spring River; Myatt
and English Creeks at Mammoth Spring |
Meek, P. Big Spring and Lafferty Creek at
Batesville ; Jordan’s Creek at Dutch Mills;
Illinois River at Prairie Grove and Ladd’'s
Mill. '

Habitat.—Pennsylvania to Dakota, Arkansas and Alabama.
This is the most abundant and widely distributed species in
the genus; it reaches a length of ten inches.

27. PHoxINUS Agassiz,
70.  Phoxinus neogeus Cope.
Phozxinus neogeus Jordan and Gilbert, €. 4; Eureka
Springs. Jordan, D, 31 (402); M., 68.
Habitat.—Michigan to Wisconsin and Arkansas,
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Only a few specimens of this species have been found.

28. Oesopwobpus Hay.
7V Opsopaodus emilie Hay.
Opsopeedus emilie Jordan, D, 33 (415);: M. 68.
Habitat.—Northern Ohio to Southern Indiana, Arkansas
and Mississippi.
This is an insignificant and scarce fish.

20. SeMOTILUS Rafinesque.
72. Semotilus atromaculatus (Mitchill,)
Leucosomus pallidus Girard, A, 256, Antelope Creek,
Arkansas; Girard, B, 1863, 190, Antelope
Creek.
Semotilus atromaculatus Jordan, D, 29 (347): M. 66.
Meek, 0, 134, Myatt Creek and Spring
Branch at Mammoth Spring; 136, Judso-
nia; 138 Caddo River; Meck, P. Polk Ba-
you, Lafferty and Spring Creeks and Big
Spring near Batesville; Flat and Machine
Creeks at Smithville; Kings River at Mar-
ble; Walnut at Swain; Big Buffalo at Loaf-
er’s Glory ; Iilinois Bayou at Russellville ; II-
linois River at Prairie Grove,
Habitat.—Massachusetts to Dakota, Virginia and Louisiana.
This is one of the largest of the Cyprinide found in the
Mississippi Valley ; it reaches a length of over twelve inches.

30. NotemicoNus Rafinesque.

73. Notemigonus chrysoleucus (Mitchill). Golden shiner;
bream.
Notemigonus chrysoleucus Jordan, D, 33; M. 68;
Meek, 0. 128, Spadra Creek at Clarksville ;
Meck, P. Polk Bayou, Spring Creek, Big
Spring, Salado and Caney Creeks near
Batesville; Little Red River at Judsonia ;
Bull Creek at Beebe.
Habitat,—Maine to Dakota and Alabama.




PLATE V.

THE CHUB.
Semotilus alromaculaing (Mitehill) (Page 250.)



PLATE VL

MOON-EVE; SILVER BASS.

Hiodon lergisus Le Suenr. (Page 251.)
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This species inhabits sluggish water, being more common in
bayous than elsewhere. Length twelve inches.

Famiy 0. CHARACINID. K.
31. TeTrRAGONOPTERUS Cuvier.

74. Tetragonoplerus argentatus Baird and Girard,
Tetragonopterus argentatus Jordan, D. 34 (425); Jor-
dan and Gilbert, Synopsis of Fishes, U. 5.
1882, 255. (Description).
Habitat.—Arkansas to Mexico.
This is the only representative of this large family in North
America, The family belongs to South America and Africa.

Famiy 1o. SALMONID/E.
32. SaLmo (Artedi) Linnzus.

75. Salmo irideus Gibbons. Rainbow trout.
Salmo iridens Jordan, D. 44 (524b). Meek, 0. 134,
Spring River, below the dam, escaped {rom
the hatchery at Mammoth Spring.

Orper 6. ISOSPONDYLI

Famiry 11. HIODONTID A, (The moon-eyes.)
33. Hiopon Le Sueur.

76. Hiodon alosoides (Rafinesque).
Hiodon alosotdes Jordan and Gilbert, . 14, Fulton.
Jordan, D. 34 (430); M. 69. Meek, P, Ar-
kansas River at Little Rock. '
Habitat.—Ohio Valley to Arkansas and northward.
This species reaches a length of twelve inches. It has but
little value as a food fish.
77. Hiodon tergisus Le Seuer. Moon-eye; silver bass;
toothed herring.
Hiodon tergisus Jordan and Gilbert, @, 11, Arkadel-
phia and Benton. Jordan, D, 24 (431);
M. 6g.
Habitat — Mississippi Valley and the Great Lakes,
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This species inhabits large lakes and rivers; it is seldom
taken from small streams. It will take the fly but is not con-
sidered a game fish. “Dr. Estes considers it one of the
smallest of fishes. They will come up, taste a fly, let go and
be gone before the angler has time to strike. Therefore, to
be a moon-eye fly fisher, one must be very sharp and not read
a book while casting.”—Jordan.

The moon-eye feeds upon insects, small fishes and crusta-
ceans; it is full of smallbones and is a very poor food fish; it is
very handsome, however, and sells readily to its strangers, but
is rejected by its acquaintances.

Famiwy 12. CLUPEIDE, (The herrings.)

31. Crupea (Artedi) Linnaus.

78.  Clupea chrysochloris Rafinesque. Skip-jack.
Clupea chrysochloris Jordan and Gilbert, ¢, 8, Ft.
Smith; €. 11, Arkadelphia and Benton;
C. 14, Fulton. Jordan, D, 36 (442)5; M. 73.
Meek, P. White River at Batesville; Mul-
berry River at Mulberry ; Little Red River

at Judsonia,

Habitat.~—Mississippi Valley. It has been itroduced into
the Great Lakes.

Fish of this species feed upon small fishes, crustaceans and
insects. They usually run in schools and in the evening are
often seen jumping out of the water. They reach a length of
eighteen inches, but as a food fish they are nearly worthless.

35. Dorosoma Rafinesque.

79. Dorosowa cepedianum (Le Sueur). Gizzard shad ; hickory
shad.

Dorosoma cepedianum Jordan and Gilbert, (, 8, Ft.

Smith; C, 11, Arkadelphia and Benton: .

11, Fulton. Jordan, D. 37 (455); M. 74.

Meek, 0. 128, Spadra Creek at Clarksville:

Meek, P, White River at Batesville; Little

Red River at Heber and Judsonia; Black




PLATE VII.

(F3IZZARD SHAD; HICKORY SHAD.
Dorosoma eepedianum (Le Sueur.) Page 252.)



~ River at Black Rock; East Fork of the
" Cadron north of Conway; Arkansas River
at Mulbcrry, Bull Creek at Beebe.

Et is a han&some mud lovmg fish. It reachesa length of
- about fifteen inches, but‘rs ‘nearly worthless for food . il

g Fawiy 13, CYPRINODONTID/E.
36. Funpurus Lacépéde.

- 80. [lundulus catenatus'(Storer). Stud-fish.
wadﬂas catenatus Jordan and Gilbert, . 5, Eureka_
=i | Springs; G, 12, Arkadelphia and Benton
* Jordan, D. 49 (560); M. 85. Meek, 0,134,
B ; " Myatt Creek at Mammoth Spring; 138, -
e ' Qii'ai:hitg and Saline Rivers; Meek, P. i
IrFiL W“.h!;i'éj- River, Polk Bayou and Lafferty -
7 ~ Creek near Batesville; King’s River at a1
T _ Marble; Big Buffalo at Loafer’s Glory;
' Spring River at Black Rock; Middle and
Main Forks of White River near Fayette- £
; mﬂe Flat and Machine Creeks at Smith-
- - ville.
- Habitat — Mountain streams of East Tennessee and the
ol Ozark t‘eglon - : e 7 '
A handsam& fish ; length seven inches.
81 Fundulus zebrinus Jarda.n and Gilbert.
7  Fundulus sebrinus Jordan, D, 48 (560); M. $6.
i Habitat.—JIowa, Kansas to Texas. )
~ Smaller and less b‘ng ly colored than t,he precedmg.

| e . *FaMiLY AMBLYOPSIDZE,
TY:BHLIG[{THYS Girard.
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37. ZYGONECTEs Agassiz.®

82. Zygonecles notatus (Rafinesque). Top minnow.

Zygonectes notatus Jordan and Gilbert, €, 5, Eureka
Springs ; €, 8, Ft. Smith; (, 12, Arkadel-
phia. and Benton; (, 14, Fulton. Jordan,
D. 49 (576); M. 86. Gilbert, E, 609,
Western Arkansas. Meek, 0, 128, Spadra
Creek at Clarksville; 134, Spring River;
Myatt and English Creeks at Mammoth
Spring; 136, Judsonia; 138, South Fork Oua-
chita,’and Saline and Caddo Rivers; Meek,
P. White River, Spring, Salado, Caney and
Lafferty Creeks and Polk Bayou near Bates-
ville; Little Red River at Heber ; Middle
Fork of Little Red River at Kinderhook;
Devil’s Fork of Little Red River at Shiloh ;
Strawberry River, Flat and Machine Creeks
at Smithville ; Illinois River at Prairie Grove
and Ladd’s Mill; Mulberry River at Mul-
‘berry; Village Creek at Newport; Cadron
Creek north of Conway; Cove Creek at
Martinsville ; Tllinois Bayou at Russeliville ;

Black and Spring Rivers at Black Rock.

Habitat.—Michigan to Alabama and Texas.
This species seldom exceeds three inches in length. It lives
among the weeds and is a surface swimmer.

38. GamBusia Poey.

83. Gambusia patruelis (Baird and Gilbert). Top minnow.
Gambusia patruelis Jordan and Gilbert, (¢, 8, Ft.
Smith; €. 11, Arkadelphia; €. 14, Fulton.
*Zygonectes macdonaldi Meek. : T

Zygonecles macdonaldi Meek, (),
Habitat.—Southern Missouri,

So far this species is known only from southwest Missouri. It is probably a
member of the Arkansas fauna. Z. sciadicus Cope, is a closely related species if
it does not prove to be the same. If the two are identical, the latter will be the
proper name.
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Jordan, D. 50 (585); M. 87. Meek, P.
Spring Creek, Big Spring and Polk.Bayou
at Batesville ; Strawberry River at Smith-
ville; Black and Spring Rivers at Black
Rock; Cadron Creek north of Conway.

Habitat.—Potomac to Illinois and the Rio Grande,

This is a small and interesting fish. It seldom reaches a
length of three inches, the males being smaller than the fe-
males, The anal fin is modified into a sort of intromittent or-
gan, the eggs are fertilized in the body of the female and the
young are born about a third of an inch in length. The males
are scarce and resemble Zygwwc;‘es. As such they have been
frequently described. This is the only species in Arkansas in
which the young are born alive.

Famiry 14 LUCILID AL
39. Lucius Rafinesque.

84. Lucius vermiculatus I.e Sueur.  Little pickerel.
Luctus vermiculatns Meek, 0, 134, Myatt Creek and
Bayou of ‘Spring River at Mammoth Spring ;
138 Mazarn Creek and South Fork of the
QOuachita River.
Esox vermiculatus Jordan and Gilbert, C, 12, Benton;
D. 5o (5908). M. 88. Meek, P. Little Red
River at Heber and Judsonia; Black River
at Black Rock ; Spring Creek and Big Spring
at Batesville; Bull Creek at Beebe.
Habitat.—Mississippi Valley.
This species is quite common in Arkansas. It lives among

the weeds, and seldom reaches a length of fifteen inches; it is -

carnivorous and a very good food fish except that it is so small.
85.  Luctus veticulatus Le Sueur. Hastern pickerel.
Esox reticulatus Jordan, D, 50(599); M. 8g. Meek,
0. 134, English Creek at Mammoth Spring;
136, Judsonia ; Meek, P, Little Red River at
Heber and Judsonia.
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Habitat.—Maine to Arkansas. Coastwise and mountain
streams.

This species until recently was supposed to inhabit only the
coastwise streams of the Alleghany region. It is quite com-
mon, however, in the Ozark region. This one species of the
genus seems to be confined to the mountains, It reaches a
length of thirty inches; itisa swift swimmer and very vora-
ceous, seeming to be able to swallow the sun-fish or other
spiny-rayed fish with as much ease as it does the softest of
minnows or suckers.

“ It delights to loiter in the shelter of the pads of the pond
lilly and in the shadows of the'dense masses of Potamogeton,
a few inches below the surface of the water. Motionless, in
such situations, it awaits the coming of the unwary minnow,
quicker than thought, it darts upon its prey and while you
look, sinks slowly from sight. There is no apparent motion of
fin or tail, but ere you realize it the ravenous beauty is gone.”
—Call.

The game qualities of this fish are excelled only by those of
the black bass. As a food fish it has few if any superiors in
our fresh waters. Of the five species of this genus this one is
fondest of the cool clear mountain streams.

Famicy 15. ANGUILLID.E.

40. AncuiLLA Thunburg.
86. Anguilla anguille chrysypa Rafinesque. The common

: gck
Anguilla anguilla rostrata Jordan, D, 55 (638); M.
90. Meek, P, Black Riverat Black Rock ;
Middle Fork or Little Red River at Kinder-
hook.

Habitat.—Mississippi Valley.

This is an excellent food fish.

Famiry 16, ATHERINID/E,
41. LasipesrHes Cope.

87. Labidesthes sicculus Cope. Brook silver-side; skip-jack.

i
:
w
1
4
i
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COMMON EEL.
Anguilla chrysype Rafinesque. (Page 256.)
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Labidesthes sicculus  Jordan and Gilbert, ¢, 5, Eu- ‘
reka Springs; (@, 8, Ft. Smith; (. 12, Arka- !
delphia and Benton. Meek, Q. 128, Spadra
Creek at Clarksville; 135, Myatt Creek at
Mammoth Springs; 136, Judsonia; 139,
Ouachita, Caddo and Saline Rivers; Meek,
P. Little Red River at Heber; Middle
Fork of Little Red River at Kinderhook:
Village Creek at Newport; Salado and
Caney Creeks and Polk Bayou near Bates-
ville; Devil’s Fork of Little Red River at
Shiloh ; Strawberry River at Smithville;
Illinois Bayou near Russellville; Illinois
River at Prairie Grove and Ladd’s Mill;
Mulberry River at Mulberry ; King’s River
at Marble ; Big Buffalo at Loafer’s Glory;
Spring and Black Rivers at Black Rock;
Main Fork of White River at Fayetteville.

Habitat. —Michigan to Perdido Bay, Kansas and Arkansas.

This species is very slender and seldom reaches a length of
five inches. It is very abundant in quiet waters, feeding upon
insects, their larva, and on small crustaceans.

Famy 17. APHREDODERIDE. (The pirate perches.)
42. APHREDODERUs Le Sueur.

88. Aphredoderus sayanus (Gilliams). Pirate perch,

Aphredoderus sayanus Jordan, Syn. Fishes N. A.
Jordan, D, 76 (838); M, 113. Meek, O, 136,
Judsonia ; 139, Caddo Gap; Meek, P, Spring
Creek and Big Spring at Batesville ; Black
River at Black Rock.

Asternotremia mesotvema- Jordan, Bull, U. S. Nat.
Mus. 1877, 52, Little Red River at Judsonia.

Habitat.—New York to Louisiana and north to Minnesota.

17—~B
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FamiLy 18. ELASSOMATID A,
43. Erassoma Jordan.

89. Elassoma zonatum Jordan.
Elassoma zonatum Jordan, Bull. U. S. Nat. Mus. 59.
Little Red River, Arkansas. Jordan, D, 76
(839); M. 113. Meek, Q. 136, Judsonia.
Meek, P. Spring Creek at Batesville.
Habitat.—Southern Illinois to Arkansas and Louisiana.
But little is known concerning this species. It resembles
the sun-fishes and, like them, lives in grassy brooks.

Famiv 19. ¢CENTRARCHID, (The sun-fishes,)
44. CeNTRaRCHUS (Cuv. and Val.),

Q0.  Centrarchus macropterus Lacépéde.
Centrarchus macropterus Jordan, 77, (841); M. 114.
Meek, P. Bull Creek at Beebe.
Habitat.—North Carolina to Southern Illinois and south,

45. Powmoxis Rafinesque.

Q1. Pomoxis sparoides (Lacépéde). Calico bass; grass bass ;
' bar-fish ; strawberry bass.
Pomoxis sparoides Jordan and Gilbert, ¢. 14. Fulton.
Jordan, D, 76 {843); M. 115. Meek, P.
Black River at Black Rock: East Fork
of Cadron Creek north of Conway ;
Little Red River at Judsonia.

Habitat.—New Jersey to Louisiana and Minnesota.

This species lives in weedy places. It feeds upon insects,
crustaceans and fishes, and seldom reaches a length of twelve
inches. It is an excellent pan-fish, and is usually sold in the
markets with the next species under the name of * crappie.”
It is more abundant north than the next.

92. Pomoxis annularis Rafinesque. Crappie ; batchelor.
Pomoxis annularis Jordan and Gilbert, ¢. 10, Ft.
Smith. Jordan, D, 76; M, 115.

Habitat.— Mississippi Valley.

This species much resembles the preceding. It is more
common south,
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46. AwmsLoprLITES Rafinesque,
93. Ambloplites rupestris (Rafinesque). Rock bass; red-eye;
goggle-eye.
Ambloplites rupestris Jordan, D. 76 (845); M, f15.
Meek, 0, 135, Spring River and English
Creek at Mammoth Spring; 139, Ouachita
and South Fork of the Ouachita. Black
River at Black Rock; Devil’s and Middle
Forks of Little Red River at Kinderhook;
White River at Johnson.

Habitat—Vermont to Manitoba, Louisiana and North Car-
olina, more abundant west.

This species prefers grassy streams and ponds, although it
is frequently taken from the river currents. Its food consists
of insects, crustaceans and fishes. It reaches a length of
twelve inches and is an excellent game fish,

47. CunzxosryrrUs Gill.

94. Chanobryttus gulosus (Cuv. and Val.). War-mouth; red-
eyed bream.
Chanobryttus gulosus Jordan, D, 76 (846); M. 115.
Meek, 0. 136, Myatt Creek at Mammoth
Spring; 137, Judsonia; 139, Caddo Gap;
Meek, P. Bull Creek at Beebe; Cove Creck
at Martinsville.
Habitat.—Michigan to Virginia and Texas.
This species resembles the rock bass somewhat. It reaches
a length of about twelve inches. It is chiefly pisciverous, is
a very good food fish, lives in weed ponds and is more
abundant south than north.

48. LeroMis Rafinesque.

This is a large genus and one of the most difficult in which
to distinguish species, Most of the species are subject to
more or less individual variations; some of them are highly
colored. The operculum usually terminates in a membrane,
or lap. This varies in length with age, being largest in adult
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individuals,  To this genus belong most of our smallest
sun-fishes. Very few are large enough for food.
05. Lepomis cyanellus (Rafinesque). Green sun-fish,
Calliurus jformosus Girard, A, 14, Ft. Smith; Ft.
Washita, Red Rivér; Girard, B. 1857, 200.
Calliurus longulus Girard, A, 16, Otter Creek.
Callinrus microps Girard, A, 17, Ft. Washita,
Lepomis cyanellus Jordan and Gilbert, . 10, Ft.
Smith; €. 12, Arkadelphia and Benton.
Jordan, D, 77 (853); M. 117. Meek, Q. 135,
Spring River, English and Myatt Creeks at
Mammoth Spring; 136, Judsonia; 13g,
Caddo and Ouachita Rivers; Meek, P.
White River, Spring Creek, Big Spring and
Lafferty Creek near Batesville; Strawberry
River, Flat and Machine Creeks at Smith-
ville; Mulberry River at Mulberry; Illinois
River at Ladd’s Mill and Prairie Grove;
King's River at Marble; Big Buffalo at
Loafer’s Glory; North Fork of Cadron
Creek north of Conway ; Middle Fork of Lit-
tle Red River at Kinderhook ; Black River
at Black Rock,

Habitat.—Great Lakes to Georgia and Mexico.

This is one of the most abundant of the sun-fishes., It
reaches a length of of about seven inches; though small it
often finds its way to the table with other edible sun-fishes.
96. Lepomis macrockhirus Rafinesque.

Lepomis macvochivus et ischyrus Jordan, D. 77
(856-7); M. 117.

Lepomis macrochivus Meek P, White River and Big
Spring at Batesville; Little Red River at
Shiloh.

Habitat.—Ohio to Arkansas and Iowa.

97. Lepomis megaiotis Rafinesque. Long-eared sun-fish.
Pomotis aguilensts Girard, A, 25. Sugar Loaf
Creek. (Misidentified by Girard.)
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Powmotis breviceps Girard, A, 28, Otter Creek; Ft,

Smith; Ft. Washita.

Lepomis megalotis Jordan, M. 118. A, 117 (864).

Jordan and Gilbert, €, 12, Arkadelphia and
Benton. Gilbert, E, 60g, Waldron. Meek,
0. 128, Spadra Creek at Clarksville; 135,
Spring River, English and Myatt Creeks at
Mammoth Springs; 139, Ouachita Caddo and
Saline Rivers; Flat and Machine Creeks at
Smithville; Little Red River at Heber; Mid-
dle and South Forks of Little Red River at
Kinderhook; White River, Salado and
Caney Creeks at Batesville ; Jordan's Creek
at Dutch Mills; Mulberry Creek at Mul-
berry; Main and Middle Forks of White
River near Fayetteville; Walnut TFork
of Piney at Swain; Big Buffalo at Loafer’s
Glory; Black and Spring Rivers at Black
Rock; Bull Creek at Beebe; East Fork of
Cadron, and Cove Creek near Conway;
Devil’'s Fork of Little Red River at Shiloh
Little Red River at Judsonia; Illinois Bayou
at Russellville,

Habitat.—Michigan to Dakota, South Carolina and Mexico.
This is a very variable and common species. It reaches a
length of six inches, being too small for a food fish.
Lepomis garmani Forbes,
Lepomis gaymani Jordan, D, 77 (865); M. 110.

Meek, 0. 135, Spring River at Mammoth
Spring; Meek, P. Salado, Caney and Spring
Creeks at Batesville; Black River at Black
Rock.

Habitat,—Wabash valley to Arkansas.
It is a small and highly colored sun-fish.
90. Lepomis pallidus (Mitchill). Blue sun-fish,
Lepomis pallidus Jordan and Gilbert, ¢, 10, Ft.

Smith; €, 12, Arkadelphia and Benton; (,



PLATH IX.
262 ANNUAL REPORT STATE GEOLOGIST.

14, Fulton. Meek, Q. I35, Spring River,
English and Myatt Creeks at Mammoth
Spring ; 139, Caddo River at Caddo Gap
Little Red River at Heber; Black and
Spring Rivers at Black Rock; Bull Creek at
Beebe; East Fork of Cadron near Conway ;
Cove Creek at Martinsville; Little Red River
at Shiloh; Little Red River at Judsonia
Hlinois Bayou at Russellville,

Habitat.—Great Lakes to New York, Florida, Mexico and
Dakota.

vttt Al o v _=._m,_q

This species reaches the length of about ten inches, It is in
Very common wherever it occurs and may always be found in 1!
markets with crappies and other pan-fishes, !
100.  Lepomis humilis (Girard). '

Bryttus Jumilis Girard, A, 21, Sugar Loaf Creek; :
Girard, B, 1857, 201. '
Lepomis humilis Jordan and Gilbert, @, 12, Eureka Y

Springs, Arkadelphia and Benton; @, 10, Ft.
‘Smith. Jordan, D, 77 (868); M. 118. Gil-
bert, B, Waldron. Meek, 0, 128, Spadra i
Creek at Clarksville ; Mulberry Creek at i
Ladd’s Mill ; Iilinois Bayou at Russellville.
Habitat.--—Kentucky to Nebraska and Texas.

A small and highly colored species; very abundant wherever
found.

101.  Lepomis albulus (Girard).
Lepomis albulus Jordan, D, 77 (872). Jordan and
~ Gilbert, Syn. Fishes N, A. 1882, 479. (De-
scription,)
Habitat.—Florida to Texas.
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49. MicrorTERUS Lacépéde.

102, Micropterus salmoides (Lacépéde). Large mouthed
black bass.
Dioplites nuecencis Girard , A. Coal Creek,
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Micropterus salmoides Jordan and Gilbert, C. 10, Ft.
Smith; 12, Arkadelphia and Benton; 14,
Fulton. Jordan, D, 77; M. 120. Meek, O,
135, Spring River, English and Myatt Creeks
at Mammoth Spring; 139, Ouachita and
Caddo Rivers; P, White River, Salado
and Caney Creeks and Polk Bayou

" at Batesville; Village Creek at - Newport;

Strawberry River at Smithville; Black and
Spring Rivers at Black Rock; Bull Creek
at Beebe; East and North Forks of the
Cadron, and Cove Creek near Conway ; Ar-
kansas and Mulberry Rivers at Mulberry;
Illinois Bayou at Russellville ; Main Fork of
the White River near Fayetteville; Little
Red River at Judsonia.

Habitat.— Dakota to New York, Florida and Mexico.

The large-mouthed black bass is more widely distributed
than the small-mouthed one; it also prefers sloughs, ponds
and still waters. It is an excellent food fish, and is also highly
prized as a game fish. Its habits are about the same as those
of the next species which is its only superior.*

The black bass is very ravenous. lt feeds upon the spiny
as well as the soft rayed fishes. The writer once took half a
pound of sun-fish from the stomach of a black bass weighing
six pounds. The sun-fishes were in the stomach side by side,
some taken in head and others tail foremost.

103. Micropterus dolomien Lacépéde, Small-mouthed black
bass.

Micropterus dolomien Jordan and Gilbert, C, Eureka
Springs; €. 12, Arkadelphia. Jordan, D.
77 (877); M. 120. Meek, 0. 135, Spring
River at Mammoth Spring; 139, Ouachita
and Saline Rivers; P. White River and
Lafferty Creek at Batesville; Strawberry

#For a full discussion of the black bass, see the excellent “ Book of the Black
Bass,” by Dr. Henshall ; Robert Clarke & Co., Cincinnati, Ohio.
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River at Smithville; South, Middle and
Devil's Fork of the Little Red River at Kin-
derhook; Little Red River at Heber: Mid-
dle and Main Forks of White River at
Fayetteville ; Illinois River at Prairie Grove
and Ladd’s Mill; Jordan’s Creek at Dutch
Mills ; Mulberry River at Mulberry; Illi-
nois Bayou at Russellville.

Habitat.—St. Lawrence River to Dakota, Arkansas, Ala-
bama and South Carolina.

The species prefers clear cool water. Both as a game and
food fish it is regarded as superior to the preceding. The fol-
lowing is quoted from Dr. Henshall’s “ Book of the Black
Bass ™ :

“The Black Bass is eminently an American fish, and has been
said to be representative in his characteristics. He has the
faculty of asserting himself and making himself completely at
at home wherever placed. He is plucky, game, brave and un-
yielding to the last when hooked. He has the arrow rush and
vigor of a Trout, the untiring strength and bold leap of a
Salmon, while he has a system of fighting tactics peculiarly
his own. He will rise to the artificial fly as readily as the
Salmon or the Brook Trout, under the same conditions ; and
will take the live Minnow or other live bait, under any and all
circumstances favorable to the taking of any other fish. I
consider him inch for inch and pound for pound, the gamest
fish that swims. The royal Salmon and the lordly Trout must
yield the palm to a Black Bass of equal weight. That he will
eventually become the'leading game fish of American is my
oft expressed opinion and firm belief. Black Bass are very
prolific, the females yielding fully one-fourth of their weight in
spawn. The period of spawning extends from early spring to
midsummer, according to the section of country and tempera-
ture of water, being always earlier in warm or shallow waters.

“The Bass leave their winter quarters in deep water about
a month or six weeks before the spawning season, at which
times they can be seen running up streams and in the shallow

£
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portions of lakes in great numbers. Soon afterwards the males
and females pair off and prepare for breeding. They select
suitable spots for their. nests, usually upon a gravelly or sandy
bottom, or in rocky ledges, in water from eighteen inches to
three feet deep in rivers, and from three to six feet deep in
coves and ponds ; and, if possible, adjacent to deep water or
patches of aquatic plants, to which the parent fish retire if
disturbed.

‘““The nests are circular, saucer-like depressions, about twice
the length of the fish in diameter. They are formed by the
Bass, by fanning and scouring from the pebbles all sand and
vegetable debris, by means of their fins and tails, and by re-
moving larger obstacles with their mouths, This gives to the
beds a bright, clean, and white appearance, which in clear

.water can be seen at a distance of several score yards. I have

seen hundreds of such nests in groups, almost touching each
other, in the clear water lakes of Wisconsin, Michigan and
Minnesota.

“ Sometimes the nests are formed upon a muddy bottom,
with a pavement or foundation of small sticks or leaves, from
which the mud and slime have been washed and scoured.

“The females deposit their eggs on the bottom of the nests,
usually in rows, which are fecundated by the male, and become
glued to the pebbles and sticks contained therein, The eggs
are hatched in from one to two weeks, depending on the
temperature of the water, but usually in ten days.

“ After hatching, the young fry remain over the bed for
three or four days, when they retire into deep water, or take
refuge in the weeds or under stones, logs and other hiding
places.

“ During the period of incubation the nests are carefully
guarded by the parent fish, who remain over them, and by a
constant motion of the fins create a current, which keeps the

~eggs free from any sediment or debris. After the eggs are

hatched, and while the young remain on the nests, the vigilance
of the parent fish becomes increased and unceasing, and all
suspicious and predatory intruders are driven away.
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“ Their anxiety and solicitude for their eggs and young, and
their ‘apparent disregard of their own safety at the time, is
well known to poachers and pot fishers, who take advantage of
this trait, and spear or gig them on their nests.

“I have also known some, who call themselves anglers, who
take the bass at this time in large numbers, with the Minnow
or craw-fish. Of course, the Bass does not *bite’ at this season
voluntarily, but when the bait is persistently held under their
noses, they at first endeavor to drive it away or remove it from
their nests, and finally, I think, swallow it in sheer despe-
ration.

'“ After the young Bass leave the spawning beds, their food
at first consists of animalcule, larve, insects, and the ova of
other fish; as they grow older and larger, they devour worms,

tad-poles and small fish, and later in life, they vary their diet

with craw-fish, frogs, mussels and water snakes, until, attaining
a weight of two pounds, they will bolt anything, from an angle-
worm to a young musk-rat.”

Famiry zo. PERCIDAE. (The perches,)
50. ErHeEostOmMa Rafinesque.

To this genus belongs a large group of small fresh-water
fishes. They can easily be distinguished from the minnows
which they resemble in form, by the pi'esence of two dorsal
fins, the high coloration and the small ctenoid scales. They
are solid and firm while the minnows have cycloid scales and
are very soft,

The genus contains a large number of species, the largest
scarcely eight inches in length, while the average size is about
two and a half inches. .

They are active and beautiful, and inhabit clear, swift and
rocky streams, They always keep close to the bottom, hiding
under stones. They are more numerous where the rocks are
covered with vegetation.

The darters are difficult to capture. They lie close to the
bottom, hide under stones or bury themselves in the sand, al-
lowing the lead line of the net to pass over them. In captur-
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ing them it is best to use a small seine, heavily leaded. Rapid
hauls must be made in shallow water with rocky or gravelly bot-
tom. To collect darters requires some skill and practice. The
darters are called by Prof. Forbes the “ mountaineers among
fishes.” * Forced from the populous and fertile valleys of the
river beds and lake bottoms, they have taken refuge from
their enemies in the rocky highlands, where the free waters
play in ceaseless torrents, and there they have wrested from
stubborn nature a meager living.”

Although diminished in size by their centinual struggle
with the elements they have developed an activity and hardi-
hood, a vigor of life and a glow of high color, almost unknown
among the easier livers of the lowlands. They are not so much
dwarfed as concentrated fishes.—Forbes.*

The food of the darter consists mostly of insects, larvae and
small crustaceans,

104. Ftheostoma pellucidum vivax (Hay).

Ammocrypta vivar Jordan and Gilbert, C, 12, Arka-
delphia and Benton; g. Ft. Smith. Jor-
dan, D, 77 (830). Jordan and Gilbert, Syn.
Fish. N. A. 1882, g70. (Description.)

Habitat,—Mississippi and Arkansas.
104a. KEtheostoma pellucidum clarum Jordan and Meek.

Ammeocrypta clara Jordan and Gilbert, . 14, Fulton.
Jordan, D. 77 (879).

Etheostoma pellucidum clarum Jordan, M, 123. Meek,
P. White River and Polk Bayou at Bates-
ville; Strawberry River at Smithville; Lit-
tle Red River at Judsonia; Illinois Bayou at
Russellville.

Habitat.—Indiana to lowa and Arkansas.

This and the preceding darter is nearly white and lies on
the bottom nearly buried in the sand.

105.  Etheostoma asprellus (Jordan).

*For an excellent account of the darters see ¢ Science Sketches” by Dr. ]:TS.
Jordan. A. C. McClurg & Co., Chicago, Il :
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Crystelliaria asprellum Jordan and Gilbert, (I, 12, Ar-
kadelphia. ' Jordan, D, 78 (882).
Etheostoma asprellus Jordan, M, 123.
Habitat.—Southern Indiana to [llinois, Alabama and Ar-
kansas.

106. Etheostoma nigrum Rafinesque. * Johnny.”
Etheostoma olmstedi osarkanum Jordan, D, 78 (883).
Etheostoma nigrum Jordan, M, 124. Meek, 0, Caddo

River at Caddo Gap; P. Black River
at Black Rock; Polk Bayou, Salado and
Caney Creeks at Batesville; Village Creek
at Newport; East Fork of Cadron Creek
near Conway.

Habitat.—Dakota to western Pennsylvania, Arkansas and

Georgia.

107.  Etheostoma chiorosoma (Hay).

Etheostoma chioresoma Jordan, M., 124. Meek, 0,
139, Ouachita River.
Habitat.—Mississippi and Arkansas.
108.  Etheostoma lisivie Jordan and Gilbert.
Ulocentra histrio Jordan and Gilbert, €, 9, Ft. Smith;
C. 12, Arkadelphia and Benton. Jordan, D,
75 (8g2).
Etheostoma histvio Gilbert, Proc. U. S. Nat. Mus.
1887, 47. (Description.)
Habitat.—Indiana to Arkansas.
109. [Ltheostoma uranidea Jordan and Gilbert.
Cotiogaster wranidea Jordan and Gilbert, ¢, 12, Ar-
kadelphia. Jordan, D. 79 (897).
Etheostoma wuranidea Gilbert, Proc, U. S. Nat. Mus.
1887, 48. (Description.) Meek, P, White
River at Oxford Bend and Batesville ; Black
and Spring Rivers at Black Rock.
Habitat.—Southern Indiana, Missouri and Arkansas.
110. FEtheostoma juliw Meek. .
Etheostoma julie Meek, P, King’s River at Marble;
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White River at Oxford Bend; Middle Fork
of White River at Fayetteville.
Habitat.—OQOzark region.
111. Etheostoma shumardi (Girard).
Cottogaster shumardi Jordan and Gilbert, C. 9, Ft.
Smith; C, 14, Fulton. Jordan D, 79 (898).
Etheostoma shumardi Jordan, M., 126,
Habitat.—Wabash River to Iowa and Arkansas. Usually
found in the larger sireams.
112. Etheostoma blennioides Rafinesque, Green-sided darter.
Diplesion blennioides Jordan and Gilbert, €. 5, Eureka
Springs: €. 9, Ft. Smith; C. 13, Arkadel-
phia, Jordan, D. 78 (304).
Etheostoma blennioides Jordan, M. 125. Meek, Q. 128,
Spadra Creek at Clarksville; 135, Spring
River, Myatt and English Creeks at Mam-
moth Spring ; 137, Judsonia; 139, Ouachita
and Saline Rivers; White River at Bates-
ville; Strawberry River, Flat and Machine
Creeks at Smithville; Walnut Fork of Piney
at Swain; Big Buffalo at Loafer’s Glory;
Middle Fork of Little Red River at Kinder-
hook; Middle Fork of White River near
Fayetteville; Illinois River at Ladd’s Mill;
Illinois Bayou at Russellville; Cove Creek
at Martinsville. _
Habitat.—Pennsylvania to Alabama and Kansas.
113. Etheostoma caprodes Rafinesque. _
Etheostoma caprodes Meek, @, 128, Spadra Creek at
Clarksville ; 139, Ouachita River at Bear
City; P. White River at Batesville ; Straw-
berry River at Smithville; Illinois River at
Prairie Grove and Ladd’s Mill; Black and
Spring Rivers at Black Rock; Little Red
River at Heber ; Middle and Main Forks of
White River near Fayetteville.
Habitat,—Great Lakes to Virginia, Alabama and Texas.
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114. Etheostoma copelandi (Jordan).

Cottogaster copelandi Jordan and Gilbert, @, g, Ft.
Smith; (¢, 12, Arkadelphia and Benton,

Jordan, D. 78 (895).
Ltheostoma copelandi Jordan, M. 125. Meek, Q, 139,

Quachita River near Bear City.
Habitat.—Southern Indiana to Arkansas.

X15.  Etheostoma phoxocephalum Nelson.
Hadropterus phoxocephalus Jordan and Gilbert, Ft.
Smith. Jordan, D, 79 (gor). Meek, P,
Middle Fork of Little Red River at Kinder-
hook ; Spring River at Black Rock i Straw-
berry River at Smithville.
Etheostoma phoxocephalum Jordan, M. 127. Meek,
0. 139, Ouachita River at Bear City.
Habitat.—Indiana to Kansas and Arkansas.
116, Eitheostoma aspro (Cope and Jordan).  Black-sided
darter,
Hadropterus aspro jordan and Gilbert, ¢. 9, Ft.
Smith; €. 19, Fulton. Jordan, D, 79 (goz).
Etheostoma aspro Jordan, M. 127, Meek, P. White
River, Salado and Caney Creeks near Bates-
ville ; Strawberry River at Smithville : Black
River at Black Rock; East Fork of Cadron
near Conway; Little Red River at Judsonia.
Habitat.—Western Pennsylvania to Dakota and Arkansas,
117.  Etheostoma ouackhite (Jordan and Gilbert).
Hadropterus ouachitz Jordan and Gilbert, €. 13
Benton. Jordan, 79 (go3).
Etheostoma ouachite Gilbert, Proc. U. S, Nat. Mus.,
1887, 40.
Habitat.—Southern Indiana and Arkansas,
118.  Etheostoma camurum (Cope). Blue-breasted darter.
Etheostoma camurum Jordan and Gilbert, Q. g, Ft,
Smith; C. 12, Arkadelphia and Benton.
Jordan, D, 80 (920); M, 130.
Habitat.— Indiana’to Tennessee and Arkansas.

bl
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119. Etheostoma evides (Jordan and Copeland).

Hadropterus evides Jordan and Gilbert, C, 5, Eureka
Springs. Jordan, D, 78 (905).

Etheostoma evides Jordan, M, 128,

Habitat.—Indiana to Iowa and Arkansas.
120. Etheostoma cymatotenia Gilbert and Meek.

Hadropterus cymatotenia Jordan, D, 79 (910).

Etheostoma cymatotenia Jordan, M, 128. Meek, P,
Salado and Caney Creeks at Batesville.

Habitat.-——QOzark region.®
121. Etheostoma scierum Swain.

Hadropterns scierus Jordan and Gilbert, C. 13, Ar-
kadelphia and Benton. Jordan, D, 79 (913).

Etheostoma scievum Jordan, M, 127.

Habitat.—Indiana to Arkansas and Texas.
122, Etheostoma sonale (Cope),

Etheostoma sonale Jordan and Gilbert, G, 5, Eureka
Springs; C. 13, Arkadelphia. (Here men-
tioned as var. arcansanum J. and G.) Meek,
0. 135, Spring River, at Mammoth Spring;
137, Judsonia; 139, Ouachita, South Fork
of the Ouachita, Saline and Caddo Rivers;
Meek, P, Middle Fork of Little Red River
at Kinderhook; Illinois River at Ladd's
Mill; Polk Bayou at Batesville ; Black and
Spring Rivers at Black Rock; Illinois Bayou
at Russellville; Middle and Main Forks of
White River at Fayetteville.

Habitat,—Western Pennsylvania to Kansas and Mississippi.
123, Etheostoma ﬂaééllare Rafinesque.

Etheostoma flabellare Jordan, D, 80 (923); M. 131.

Meek, P, Illinois River at I.add’s Mill.
Habitat.—Western New York to North Carolina and west-
ward. '

*Etheostoma niangue Gilbert and Meek.
Hadropterus niangue Jordan, D, 79, (911); M. 120 :
Habitat.—Southern Missouri and Kentucky ; it probably occurs in Arkansas.
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124. Etheostoma stigmeum (Jordan).
Etheostoma stigmeum Jordan, D, 78 (891). Meek, 0,
139, Ouachita River near Bear City, South
Fork of the Ouachita, and Caddo River at
Caddo Gap.
Etheostoma saxatile Jordan and Gilbert, €., 13 Ben-
ton.
Habitat.—Tennessee to Arkansas and south.
125.  Ltheostoma punctulatum (Agassiz).
Etheostoma punctulatum Jordan, D, 80 (933); M, 132.
Meek, Salado and Caney Creeks near Bates-
ville,
Habitat,—Ozark region.*
120.  Etheostoma whipplei (Girard).
Boleickthus whipplei Girard, B, 1859, 103, Coal Creek,
Arkansas,
Etheostoma whipplei Jordan and Gilbert, €, o, Fr.
Smith; €, 13, Arkadelphia and Benton.
Jordan, D. 81 (934); M. 131. Gilbert, E.
609, Waldron. Meek, Q. 139, QOuachita
River basin; Polk Bayou at Batesville;
Spring River at Black Rock ; Illinois Bayou
at Russellville,
Habitat.—Ozark region and southward.
127, [Btheostoma carulewm Storer.
Etheostoma caruleum Jordan, D, 81 (936); M. 133.
Meek, Q. 135, Spring River at Mammoth
Spring.
Habitat.—Western Pennsylvania to Iowa, Arkansas and
Kentucky.
This type is found in much less numbers than the following,
although usually found with it.

* Etheostoma cragini Gilbert.
Ltheostoma cragini Gilbert, Proc. U. 8, Nat, Mus., 1887, 62. The speci-
mens referred to were taken from a tributary of the Arkansas

River near Garden City, Kansas.
Halbntat.—Southeastern Kansas.

FISHES OF ARKANSAS. 273

127a. Etheostoma ceruleum spectabile Agassiz.

Etheostoma carvuleum spectabile Jordan and Gilbert,
C. 5, Eureka Springs; (. 13, Arkadelphia
and Benton. Jordan, D, 81 (936); M. 133.
Meek, O, 135, Spring River, Spring Branch,
Myatt and English Creeks at Mammoth
Spring ; Meek, P. Spring and Black Rivers
at Black Rock; Big Spring, Lafferty Creek
and Polk Bayou at Batesville; King’s River
at Marble ; Jordan’s Creek at Dutch Mills;
Walnut Fork of Piney at Swain ; Flat and
Machine Creeks at Smithville ; Illinois River
~at Prairie Grove; Big Buffalo at Loafer’s
Glory; Middle Fork of Little Red River at
Kinderhook ; Middle Fork of White River

near Fayetteville.

Habitat.—Indiana to Arkansas and Kansas.

Where E. carulenm spectabile is found inlarge numbers a few
of the true E. caeruleusm type are also found. The graduation
is very complete, most localities given for the varieties may
also answer for the species, but they are not duplicated in this

paper. v

127b. Etheostoma cwruleum lepidum (Girard).

Etheostoma leprdum Jordan, D, 81 (935).
Etheostoma ceruleum lepidum Gilbert, E, 609, Wal-
dron.
Habitat.—Western Arkansas.
128. FEtheostoma jessie (Jordan and Brayton).
Etheostoma jessie Jordan, D, 81 (937); M. 133.
Habitat.—Tennessee to southern Indiana, Iowa and Texas.
129. Etheostoma fusiforme (Girard),
Etheostoma fusiforme Jordan and Gilbert, G, 9, Ft.
Smith; €. 13, Arkadelphia and Benton.
Jordan, D. 81 (g41); M, 134. Meek. O,
137, Judsonia.
Habitat,—Massachusetts to South Carolina, Indiana, Ar-

kansas and Texas.
18 R
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130. FEtheostoma microperca Jordan and Gilbert, Least
darter,
Alvarius punctulatus Jordan, D, 81 (945).
Etheostoma microperca Jordan, M. 134. Meek, 0,
137, Judsonia ; Little Red River at Heber;
Illinois Bayou at Russellville.
Habitat.—Northern Indiana to Minnesota and Arkansas.
131. Etheostoma fonticola Jordan and Gilbert.
Alvarius fonticola Jordan and Gilbert, ¢, 13, Arka-
delphia. Jordan, D, 81 (946).
Etheostoma fonticola Gilbert, E, 609, Waldron.
Habitat.—Arkansas and Texas.

51. STizosTEDION Rafinesque.

132. Stizostedion canadense (C. H. Smith). Sauger; sand-pike.
Stizostedion canadense Jordan and Gilbert, C, 8, Ft,
Smith. Jordan,D. 81 (949); M. 135. Meek,
P. Illinois Bayou at Russellville.
Habitat.—Great Lake region to Dakota and Arkansas.
Smaller than the next.
133. Stisostedion vitrewm (Mitchill). Wall-eyed pike; sal-
mon ; jack salmon. '
Stigostedion vitreum Jordan and Gilbert, ¢ 8, Ft.
Smith. Jordan, D. 81 (948); M. 135.
Habitat.—Great Lakes, Mississippi Valley and east to Vir-
ginia. '
This species reaches the weight of 16 to 20 pounds. It is
an excellent game and food fish. It is pisciverous and even
more ravenous than the black bass.

Famiy 21. SERRANIDAE. (The sea bass.)
52. Morone Mitchill.

134. Morone interrupta Gill. Yellow bass.
Roccus interruptus Jordan, D, 82 (956).
Morone intervupta Jordan, M, 137.
Habitat.—Mississippi Valley. '
This species inhabits large streams ; though small it is a good
food fish., It feeds chiefly upon crustaceans and insects.
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53. Roccus Mitchill.

135. Rocecus chrysops Rafinesque. White bass.
Roccus chrysops Jordan and Gilbert, @, 12, Arkadel-
phia and Benton; C, 14, Fulton. Jordan,
D. 82 (955). Meek, P. White River at
Batesville; Spring River at Black Rock;
Arkansas River at Mulberry.
Habitat.—Mississippi Valley north to central Indiana and
linois,
FamiLy 22, SCIAENID/E,
54. AprLopINOTUS Rafinesque.

136, Aplodinotus grunniens (Rafinesque). Fresh-water drum ;
sheeps-head ; croaker; white perch.
Amblodon grunniens Girard, A, 96. Near mouth
of Poteau River and at Ft. Smith.
Aplodinotus grunniens Jordan and Gilberf, C. 14, Ar-
kadelphia, Benton and Fulton. Jordan, D,
93 (1083); M, 144. Meek, 0, 128, Spadra
Creek at Clarksville; Arkansas River at
Little Rock and Mulberry; Little Red River
at Judsonia; East Fork of Cadron Creek
near Conway.
Habitat.—Great Lakes to Texas and Georgia.
This species reaches a length of two feet. It is coarse,
though much used for food.

Faminy 23. COTTIDAS., (The sculpins.)
55. Corrus (Artedi) Linnaeus.

137. Cottus bairdi (Girard). Miller’s thumb; blob; cod.

Uranidea vichavdsoni Jordan and Gilbert, C. 6, Eu-
reka Springs.

Cottus vichavdson: Meek, P, White River, at Ox-
ford Bend; Spring Creek and Polk Bayou
at Batesville; Illinois River at Ladd’s Mill
and Prairie Grove ; King’s River at Marble.
Jordan, M, 149; D. 111 (1320).
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Cottus baivdi Meek, 0, 133, Spring River at Mam-
moth Spring,

This is a very variable species. It reaches alength of about
ten inches. The largest specimens found are from Arkansas,
At Mammoth Spring this species was found very abundant be-
low the dam; the citizens there call it “cod;” it lives in
clear, cool water and is of no special importance,
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PREFACE.

The drainage on the accompanying map was taken from the
land office plats and corrected by personal observation in the
field.- The roads and flood plains were obtained from field obser-
vations and from information furnished by persons living in the
region. The elevations given were determined with the aneroid
barometer, the readings being checked by the readings for the
same period of the standard mercurial barometer in the United
States Signal Service office at Little Rock; as much error was
eliminated as could be detected by double readings, and the
resulting elevations tied upon and checked by the spirit levels
of the St. Louis, Iron Mountain & Southern Railway at Mal-
vern, and of the Ultima Thule, Arkadelphia & Mississippi Rail-
way at different points.in the county. While aneroid determi-
nations are never perfectly satisfactory, it is believed that the
elevations given are fairly trustworthy.

i

L
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THE GEOLOGY OF DALLAS COUNTY.*

By C. E. SIEBENTﬁAL, AL M.

ToOPOGRAPHY.

Dallas county, Arkansas, is in the south central part of the
state entirely within the Tertiary area, and its topography is
of that undulating character common to regions of soft and
easily eroded strata. As in other portions of the Tertiary
area the rocks are soft clays, sands, and brown coals vari-
ously interstratified and horizontally bedded, the whole over-
lain by an Erregular covering of coarse sand and gravel. The
northwest quarter of the county is the highest, and from this
region it slopes eastward and southward.

Plateau ridges.—The Malvern-Princeton road for almost its
whole length traverses the water-shed between the Sakine and
Ouachita rivers—a flat gravelly ridge of about 550 feet ele-
vation. This represents the gravelly plateau of that elevation
which was left after the subsidence of the waters by which the
gravel was deposited. The ridge divides around the head of
Cypress Creek in Hot Spring county, and the western end
maintains its original elevation to the vicinity of O’Neill’s Mill
in the northwestern part of Dallas county. The ridge is here
wide and flat, descending south until, in the neighborhood of
Dalark, it is about 260 feet above sea level. The other

#The following references comprise the only geological literature relating
directly to Dallas county.

In 1860, Professor Leo Lesquereux, in the second report of the Geological
Reconneissance of Arkansas, by D. D. Owen, pp. 318-319, mentioned the occur-
rance of lignite on Little Cypress Creek. Again, p. 342, he describes the charac-
teristic soils and flora of Dallas county.

Dr. R. A. F. Penrose, Jr., in the annual report of the Geological Survey of Ar-
kansas for 1892, Vol. 1., pp. 117-118, describes the iron ores of the county and
gives analyses of the glauconite ore from Griswold’s Mill.
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part of the main ridge divides again around the head waters
of Tulip Creek. That part between West Tulip and Cypress
Creeks cultimates in a sharp hill near the Princeton-Arkadel-
phia road, while the other part continues to Tulip, where it
has an elevation of 480 feet. South of Tulip it divides around
East Tulip Creek. The western division ends in the promi-
nent hill, 460 feet in elevation, on which stands the Welch
Pottery. The eastern part gradually gets lower toward the
south until east of Princeton it has an elevation of less than
300 feet above tide.

Foot-hills and flatwoods.—South and east of the flat ridges
the more elevated country is broken up into a succession of
small, more or less rugged hills, which as one goes farther
away from the flat ridges and approaches the Ouachita or Sa-
line, get lower and lower, and finally become gentle undula-
tions. This region is covered with a heavy growth of pine
and white oak. The soil of the flatwood is a dark and rather
heavy loam.

In the southwestern part of the country lying between the
Holly Springs-Fairview road and the overflow country of the
Ouachita, is an area which is almost flat and upon which, ex-
cepting hummocks, the water stands for a time after a rain.
The soil from the higher portions washes down and spreads
over this portion causing it to resemble an alluvial soil. It is
heavily timbered with pine.

Flood-plains.—The alluvial plains of all the larger streams,
exclusive of the Ouachita and Saline which have wider bot-
toms, vary from one-fourth of a mile to one mile in width.
Their area is shown ‘within the dotted lines on the ac-
companying map. During heavy freshets this area is over-
flowed. The timber of these bottoms consists of beech, gum,
maple, holly and cypress.

GENERAL GEOLOGY.

Water-worn material and conglomerate.—When Dallas county
for the last time rose from the sea, the plain of which it then
consisted was covered with a sheet of water-worn material

!
)
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which . was in some places 25 feet thick. The-erosion to
which this plain has since been subjected has cut it down in

"places 200 or 300 feet below the original level (the original

level being represented probably by the flat ridges described
above,) and this action has disturbed the original arrangement
of the water-worn material. In some places it is thicker than
originally, and from others it has nearly all been removed.
In some places its position is occupied by a heavy bed of sand,
notably in township 7 S., 16 W., section 9, the northwest
quarter of the northeast quarter, where at Mrs. Cox’s a well
passes through 64 feet of yellow and red sand with no clay.
This water-worn material consists of white quartz, sandstone,
and novaculite pebbles, ranging from the size of a pea to one
or two inches in diameter, together with more or less ferrugi-
nous sandy clay. )

Upon the flat tops of the plateau ridges the water-worn ma-
terial is practically undisturbed. It is from 25 to 30 feetin
thickness and consists of pebbles of varying size, and a coarse
ferruginous sand. On the breaks of these ridges this covering
of sand and gravel has been eroded and the underlying plastic
clays outcrop in the gullies, In the higher foot-hills adjoining
the flat-topped ridges there is practically the same disposition
of the gravel as in the plateau ridges, but in the lower portions
and flatwoods it is quite different. Here transportation and
sorting give rise in places to the large beds of red ferruginous
sand mentioned above, and in other places to beds of red and
bluish mottled clay. This clay is of very common occurrence,
especially in the southern part of the county. It appears to be
the result of an admixture of the plastic clay with the ferrugi-
nous sand. The body of the clay is a bluish white and inter-
sperced through this are blotches of very red sandy clay.
The clay varies in plasticity but in general is only moderately
plastic, owing to an excess of sand. Ithas also too much iron
in it to be used as a potters’ clay. It may grade into a bed of
red sand with blotches of bluish clay in it.

Where the land is flat and inclines to be marshy the top clay
is the characteristic gray sandy clay so much used in building
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chimneys and known locally as * post oak flat clay.” This de-
posit is formed by the transportation and admixture of the
sand and plastic clays with more or less surface soil and or-
ganic matter. Gravel is not uncommon in this clay; its gray
color is probably due to the action upon it of organic acids.

Pudding-stone ov conglomerate—Pudding-stone or conglom-
erate (locally known as cement rock,) occurs in’ many places,
but not at any fixed horizon. It is composed of pebbles identi-
cal in size and character with those of the water-worn material.
They are cemented together by a highly ferruginous sand, the
result probably of percolating chalybeate waters such as often
emerge from the beds of gravel and sand. In one place, town-
ship 7 S., 16 W, section 8, the southeast quarter of the north-
east quarter, the conglomerate forms a bed four feet in thick-
ness, capping a little knoll. In other places it also occurs in
ledges or beds, varying from two to four feet in thickness; and it
occurs in loose fragments scattered over the southern half of
the county.

Lignite ov brown coal.—Beds of lignite or brown coal, varying
from one foot to four or five feet in thickness, occur frequently,
and some are reported to be as much as six or eight feet thick.
The elevation of these occurrences so far as they came under
the observation of the Survey, were carefully noted, and ap-
proximate elevations determined for such as were reported.
This was done in the hope that some of the beds might prove
continuous over considerable areas and thus throw light on the
stratigraphy of the clays. It is not thought, however, that the
fact that lignites in different parts of the county are at the
same elevation proves the continuity of the lignite bed. In
fact, observations in the field show conclusively that there is
no such continuity. It is contended, however, that these lo-
calities were contemporaneously under conditions favorable for
the preservation of vegetable matter and are therefore correla-
tive. It is not likely that beds not approximately at the same
level when laid down, should be so shifted that the scattered
localities in question, would be brought to the same elevation,
QOut of more than a dozen occurrences of lignite, one-half
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seem to be easily reducible to the elevation of 270 feet above
tide. These are distributed quite widely over the county, and
seem to prove that within the county the strata have no per-
ceptible dip to the east. Four of the other occurrences are
near 320 feet in elevation; two are 220 feet; and the other
three, something over 400 feet above tide. The occurrences
of lignite are given below.

Occurrences of Lignite or Brown Coal,

On the Cheatham place, three or four feet of lignite is exposed
in a bluff on the east side of Dry Tulip Creek in g S, 15 W,
section 22, the northwest quarter of the northeast quarter. The
lignite occurs at an elevation of 270 feet above tide. (See sec-
tion, page 293.) -

In P. N, Lantorn’s well in 8 S., 15 W, section 8, the south-
east quarter of the northeast quarter, a three-foot bed of lig-
nite was struck at an elevation of 310 feet above tide.

Lignite three feet in thickness was reached at an elevation
of 430 feet above tide in Mrs. Green's well in 8 5., 15 W,
section §, the southwest quarter of the northwest quarter.

In A. Whitener’s well in 8 S., 15 W., section 3, southwest
quarter of the northwest quarter, a foot of lignite was found
at the elevation of 460 feet.

Five feet of lignite occurs in Wiley Canler’s well in 10 S,
15 W, section 8, northeast quarter of the northwest quarter,
at an elevation of 220 feet. This bed is said to outcrop also
in a bluff in the immediate neighborhood.

Lignite outcrops in three places in 8 S., 17 W., section 36,
west half, The bed is three feet thick and has an elevation
above tide of 220 feet.

A three-foot bed of lignite outcrops in the bank of a stream
in 10 S, 14 W,, section 8, northeast quarter of the northwest
quarter. The elevation of the bed above tide is 260 feet. It
is underlain by slate-colored plastic clay, and above shades into
a three-foot bed of light brown lignitic clay. This lignite out-
crop is 100 yards south and down-stream from the Wormac
clay bank under which it seems to dip.
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Lignite is reported to come just under the Dellamar clay in
8 5., 17 W, section 14, southwest quarter of the northwest
quarter. The elevation above tide is 310 feet,

Lignite is reported in Mrs. Dedman’s well, in 95,15 W,
section 3, southwest quarter. The elevation above tide is about
270 feet.

Lignite occurs at the elevation of 270 feet in B. Barbee’s
well, in 7 S., 14 W., section 23, the south half,

In J. S. Young’s well in 7 S., 16 W., section 2, northeast
quarter of the southwest quarter, a bed of liginite, a foot and
a half in thickness was found at an elevation of 415 feet.

A three-foot bed of lignite outcrops in a branch near the
creek, in township 8 S., 15 W., about 400 yards east of the
southwest corner of section 4, at the elevation of 350 feet.

Lignite is marked on the United States Land Office plats as
occurring in 7 S., 17 W, in the neighborhood of the southwest
corner of section 24 near Little Cypress Creek. It outcrops
in the bank of the creek and is from four to five feet thick,
Lesquereux*® notes one or two feet of lignite on Little Cypress
Creek, which is very probably the same outcrop. The eleva-
tion is 330 feet.

Lignite is reported to occur as follows :

In the bank of a stream in 7 S., 14 W., section 3, southwest
quarter of the southwest quarter on the H. T. Riggins land, a
bed of seven or eight feet in thickness. The elevation is about
280 feet. '

A bed from three to six feet thick is reported to occur in
wellsin 7 S., 13 W, section 18. The elevation here is about
280 feet.

Four feet of lignite is reported on Mathews Creek in 8 S.,
14 W, in the vicinity of section 4. The elevation is probably
about 270 feet.

Sandstone.—There is very little sandstone in Dallas county.
The principal use to which that little is put is in building
chimneys, brick not having come into great demand as yet

%A Geological Reconnoissance of Arkansas, second report, by D. D. Owen, pp-
317-318.
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for such purposes. The heaviest outcrops seen occur in the
northwestern part of the county. In 7 S, 16 W., about 440
yards west of the southeast corner of section 5, there is an ex-
posure of three feet of soft yellow ferruginous sandstone. Itis
reported that sandstone has been taken from just beneath the
ledge exposed. Further west in 7 S., 16 W, the southwest
quarter of the northeast quarter, two or three feet of sand-
stone is exposed. This bed caps the hills in that neighbor-
hood. When freshly exposed it is soft and ferruginous, but
becomes hard and indurated on exposure. These two out-
crops are the heaviest observed and occur at about the same
elevation—460 feet above tide.

A thin bed of sandstone occurs at an elevation of 280 feet in
the Cheatham section (see page 293), and again at the same
elevation in the road in 8 S., 14 W., in section 6, and a similar
bed is plowed up east of Pinchback’s mills at the same elevation.

A bed of ferruginous sandstone outcrops in the Sandy
Springs-Ivy road, in 7 S., 14 W., section §, southeast quarter
of the southwest quarter, at an elevation of 280 feet.

Sandstone occurs between Sand Creek and Beech Creek in
9 S., 15 W, sections 21 and 22. This place was not visited by
the writer but judging from the surrounding topography the
elevation is not far from 280 feet.

Fragments of sandstone are quite plentiful all over the
county, but in no other place than the above was the elevation
taken except in 7 S., 16 W, section 32, northwest quarter of
the northwest quarter, where a great many pieces of hard,
white, quartzitic sandstone were observed at an elevation of
340 feet.

It will be noticed that nearly all of the above outcrops come
at the elevation of 280 feet.

Leaf bearing clays.—The only fossils known to occurin Dallas
county are the scattered fragments of silicified wood and the
leaf impressions contained in a few beds of clay. In no in-
stance was the silicified wood observed in place nor could a
definite horizon be established for the leaf impressions, so the
distribution of silicified wood and leaf impressions throws no.
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light on the stratigraphy of the clays. The leaf impressions
collected have not been identified owing to their fragmentary
condition.

The locality where leaf impressions appear most abundant
isin 7 5., 15 W, section 2, southwest quarter of the northwest
quarter. Ina gully just west of the Tulip-Sandy Springs road,
there is an exposure of 15 feet of clay resting on white sand
and overlain by gravel and red sand. The lower seven or eight
feet is white plastic clay. The upper part of the bed is a
brownish drab joint clay containing much sand. About one foot
of this bed is completely filled with leaf impressions, there
being so many that the bed has at this place the color of dead
leaves. The elevation of this place above tide is 360 feet.

Leaf impressions are reported in a five-foot bed of bluish clay
in a well just west of Nix post-office, in § S., 16 W., section
33, northwest quarter of southwest quarter.

In an abandoned well about 500 yards north of Mr. Stell’s
house at Stony Point, leaf impressions were found in leaden-
colored sandy clay. The elevation above tide of the mouth of
the well is about 290 feet.

A few leaf impressions are found in 30 feet of white pipe
clay and in ten feet of dark clay in Douglas Ratliffe’s well, in 8
S., 17 W,, section 2, southeast quarter of. the southeast quarter,
Elevation above sea level 290 feet,

Leaf impressions occur in 13 feet of dark clay in W. L. Pat-
terson’s well, in 10 S., 16 W., section 33, northeast quarter of
the northeast quarter. Elevation above sea level 200 feet.

In J. T. Shankle’s well, in 10 S., 15 W., section 7, southeast
quarter of the northwest quarter, leaf impressions are found in
22 feet of dark clay with harder lumps, apparently similar to
the clay in the two preceeding wells. Elevation above sea level
300 feet.

A similar bed of clay ten feet thick shows leaf impressions in
W. M. Walsh’s well, in 10S., 16 W, section 1, northeast quarter
of the northwest quarter. Elevation above sea level 265 feet.

Stratigraphy.—The apparent constancy over a large part of
the county of the lignite hed at 270 feet and of the sandstone
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stratum at 280 feet seems to indicate that the strata are nearly
level. Only one dip was obtained in the county, this was a
south-southeast dip of 6° or 8° observed in a bed of white
sand ten feet in thickness, on the banks of Gass’ Creek in 7 S.,
15 W, section 3. This bed of sand occurs at the elevation of
330 feet, and as no other deposit of like nature was noticed at
that elevation, we are justified in regarding it as purely local.

The heavy sandstone strata in the western part of the county
at the elevation of 460 feet, were not observed east of Cypress
Creek, so it is propable that they thin out just west of that
creek.

All of the sections obtained were platted on one sheet at
their proper elevation, to see if the beds would indicate any
definite dip to the southeast. The result, while presenting
some obstacles to horizontal interpretation, furnishes the same
difficulties to any view of a general inclination of the strata
and in addition fails to give any evidence in favor of such a
view. To accept the horizontality of the strata, we must as-
sume that the beds of lignite are of local extent, and that the
beds of clay vary greatly in character and thickness within
limited areas.

If we accept, then, the horizontality of the strata we may
construct as foliows a tentative generalized section of the
county from the highest to the lowest points observed.
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Feet
above tide.

Sand and gravel.

Sand and. clay,inter-stratified.

Tough, gray clay.

Sandy white clay, hardly plastic.

Light to dark bluish clay (sometimes sandy).

j5¢

Plastic clay.

4 in.—8 in. Sandstone.
8 ft.—1o ft. Clay and clay-shale.
176 __  meeeeswem 3 ft—S8 ft. Lignite.

e Tough, white clay (sometimes sandy).

A0 ___

—_— Dark, sandy and variegated clays.
100 ] = Soft ferruginous shaly sandstone, yellow sandy
Ay R S clay, and glauconitic sands.

Generalized section in Dallas county.

It must be borne in mind that this section is a compilation
of all the sections observed, and as such will only by a mere
coincidence fit the conditions of any particular section. It
will be noticed that there are several heavy beds of clay in the
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section. It is hardly probable that in any particular section
the clay will be found so thick, but taking all the sections,
more clay of the description was found between the specified
elevations than anything else, so the whole distance between
the elevations was put down as that particular kind of clay.
The extreme variability of the clay and sand, both vertically
and horizontally, renders all attempts at stratigraphical cor-
relation by lithologic characters of but little value.

The geological history of Dallas county.—The pre-Tertiary
history of Dallas county within the county itself is entirely
obliterated by later deposits, but the physical conditions
which obtained during a part of Tertiary time and during
post-Tertiary times are recorded in the deposits now exposed
and in the topography. The general section given in the pre-
ceding pages shows an alteration of 400 feet of soft sand-
stones, sandy clays, plastic clays and lignite. The bed of
glauconite (green sand) at Griswold’s mill¥ represents the
lowermost member in the general section. Modern glauconite
sands are internal casts of the shells of Foraminifera and other
marine organisms, and are deposited most plentifully between
low tide mark and 100-300 fathoms depth.f These modern
glauconite sands are completely analogous in form, character
and composition to the glauconite sands found in all geologic
formations from Cambrian to Tertiary. The glauconite at
Griswold’s mill marks the transition from the marine condi-
tions of the Cretaceous to the shallow water conditions which
prevailed while the later deposits of sands, clays, and lignites
wete being laid down in Dallas county.

Professor Gilbert D. Harris, who has prepared a report for
the survey upon the Tertiary geology of the southern part of
the state visited Griswold’s mill, and speaks as follows of that
locality: “On’ the right bank of Tulip Creek not far below
the junction of its east and west forks, there is a low bluff of
indurated and concretionary sandstone. This is in 10 S,

*See Annual Report of the Geological Survey of Arkansas for 1892, Vol. L, pp.
117-118.

tChallenger Reports ; Deep Sea Deposits, pp. 378 ¢f seq.
19—B
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16 W., section 4, about two or three rods above Griswold’s
mill. The upper portion of this bluff, which is about 15 feet
in height, consists of loose yellow sand layers separated by
bands of thin, firm, ferruginous, sandy clay. Below, the
material is more indurated and is formed into concretionary
masses of from half a foot to ten feet in diameter. More es-
pecially in the lower part of this bluff there are greenish par-
ticles mixed with the sand, and also traces of lignite. Mr,
Daniels, one of the proprietors of the mill, found a * perfect
Dogwood leaf” in one of these concretions, and it was re-
ported that sea shells had been found while blasting the rocks
at a point perhaps ten feet above the surface of the water.
They were described as resembling small clam shells, and if
the report be true, they were probably species of Cytherea.
Several hours of digging and rock breaking at this place,
however, failed to reveal a single trace of animal remains.

It is believed that if determinable molluscan species are to
be found in the Lignitic of Arkansas at all, they will most
probably occur in the southwestern part of this county.
Several small areas of red-lands were described as occuring in
this region, but time was too limited to admit of visiting them.
Again, the owner of the farm just south of Mr. Daniels’ stated
that he had found a hog’s tusk in his well at a depth of no
less than twenty-five feet below the surface. This, if a tooth
at all, was probably that of a shark, and would indicate that
at least some forms of marine life were able to exist in the
brackish waters that characterized the Lignitic age.”

Some of the clays contain impressions of leaves, but no
marine animal remains are known surely to have been found
in the county, though some have been reported, as mentioned
above. The soft sandstones were laid down as near shore
deposits, the plastic and sandy beds containing leaf impres-
sions were deposited in quiet waters, possibly in lagoons, and
the lignites were formed in swamps. These deposits point to
a brackish water condition, or to an alternation of brackish
and fresh water conditions, either of which would account for
the great scarcity or the entire absence of marine fossils.
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Whether a period of erosion ensued between the deposition
of the uppermost bed of clay in the general section and the
deposition of the overlying gravel cannot be positively affirmed
or denied, but from the fact that the plateau ridge tops, just
beneath which the clay comes, are uniformily flat and covered
with a nearly uniform thickness of sand and gravel, it is in-
ferred that no period of erosion intervened. At some time
subsequent to the deposition of this uppermost bed of clay—
but whether during Tertiary or post-Tertiary time we cannot
say—the land subsided until the sea washed and broke upon
the sandstones and novaculite ridges of the Ouachita uplift.*
When the land was again elevated, the quartz, sandstone and
novaculite pebbles which had accumulated along the shore
were drawn out by the undertow of the retiring waters and
strewn over the Tertiary deposits.

When the gravel-covered plain Became land, rudimentary
drainage had already been established by the subsiding sea,
and this in the course of time developed into the present
system of drainage and gave the country its topographic
features. The rolling nature of this topography is due to the
looseness and softness of the sands and clays.

While the valleys were being carved out and the hills
shaped into their present forms, the gravels and sands were
shifted and sorted and the clays and sands were transported
and mixed with humus. This mixture, more or less leached
by organic and atmospheric agencies, forms most of the soils
of the county.

Economic GEOLOGY.

POTTERS' CLAYS.

That there is potters’ clay in practically unlimited quanti-
ties in Dallas county has been shown by the present investi-
gation, and that it is of good quality is demonstrated by the
favorable comparison of wares made therefrom with wares made
from clay from other localities. It has been locally used to a

*For a description of the Ouachita uphfi, see the Annual Report of the Geo-
logical Survey of Arkansas, for 1890, Vol, III, pp. zo7-z10.
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small extent as fire-clay, in laying up furnaces, etc. It hasalso
been used as a whitewash and when so used it gives a smooth
coat of a pleasing, slightly bluish tint. For such purposes it
is dissolved in buttermilk and boiled, and it is claimed that the
composition furnishes about as durable a coating as that made
with lime,

To what extent it has been used for pottery is shown in the
historical sketch at the end of this chapter. It has been found
that potteries here cannot compete except in local markets
with potteries situated on the railways, and working clay
equally good. The future of the pottery industry in Dallas
county depends therefore upon the facility of transportation
of the product to markets.

Detailed description of the clay beds.

Since the stratigraphy of these clays has not been worked
out in sufficient detail to allow us to take up the beds in the
order of their natnral sequence, it is perhaps best, first to de-
scribe in detail those beds which have at one time or another
been opened and worked, together with those of which the clays
have been analyzed, aud afterwards to take up the miscella-
neous outcrops and well records.

The Butler clay.—The first bed to be opened in Dallas
county was in all probability that which became known as the
Butler bed. This bed is in township 8 S., 15 W, section 4, about
400 yards east of the southwest section corner, and on the west
bank of a head of East Tulip Creek, at an elevation above
tide of 350 feet. Clay has not been taken from this pit for
many years and the only remains of early operations are seen
in the hollow which wasscooped out of the creek bank and has
since filled with debris. In a gulley a hundred yards or so
north of this opening, four feet of lignite outcrops, and is over-
lain by a plastic white clay, similar to Tall’s clay which occurs
something like a half mile north of this place. (See page 298.)
Clay was also taken from an old field about a quarter of a
mile south of the first mentioned opening, but the old pit has
long since filled up with debris.

[
i
]
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The Cheatham clay— Upper bed—The next bed to be opened
was the Cheatham bed on Dry Tulip Creek, in 8 S,, 15 W.,
sectioi 22, the northwest quarter of the northeast quarter.
The bed was worked back a little way from the creek on a
small drain, but no exposure can now be seen on account of
the debris that conceals the bed. On the creek bank about
100 yards south of this locality the following section is exposed
at an elevation above tide of 260 feet.

Section near Cheathaw's Upper bed.

Feet
Soilandgravel........coviivveninnnns R DR AT 2
Argillaceous shale  ,......... R TR T b 4
Soft 8aNdStONE . ¢ cuvsvisss s ianis ssvin vemmonss sns Souas k3
Clay and shale...... R A R e A 2
Lignite......... N mmesaEa st EEEEE e EE R eaa AR n s I
Stiff clay (partly concealed ... ..iviiiiiiiiiian et 4
Lignite ..cievesansnrortnacasionrie snvrs wevraneen 34
White, plastic €lay.... veeeieeeriarrrnrrrsnsrraneaanas 5

Lower bed.—Clay has also been taken from a bluff on the
west side of the creek a half mile further south, in the
southwest quarter of the northeast quarter of the same sec-
tion. The elevation above tide is 255 feet. From six to eight
feet of gray, stone-colored, joint-clay is exposed. The lignite
bed of the upper bank was not observed here but the upper
part of the bluff is covered with debris. The clay is fine-
grained with some grit and clings strongly to the tongue.
This clay has been used more extensively than any other in the
county and has uniformily been pronounced good by potters.
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Analysis of Cheatham’s pottery clay.

I’er eent.

S e T e (8iC2)..veun.. 72.82
Alumive-soIowsssoi sy, (AleOg) 13.72
Ferfous: oxtde vvamades o i (FeO) e 114
Titanic oxide v cervirevass daus (TiOs)uis s 2.54
LA v caare womemamamanini s sl (Ca0)........ 63
MAgNESIa: oiainiarars v oime s imge <o e MgO)..ovuuen 75
T R N S PR cesn {NagO)oiiinna 1.08
Potash, . oeuie i i cnnenn (K20)...... e .96
Loss on ignition (combined water and organic matter)...  35.76

Total. . . varensensmensns sim s i s 99.04
Hygroscopic moisture (water in air-dried clay at 115°C.)  1.94
Sand in air-dried clay....... A e AN TR 50.30
Refractoriness by Bischof’s revised formula® .,........ .20

Were it not for the fact stated above that this clay has been
extensively and successfully used for pottery, its availability
for such purposes might be doubted, Its weak refractoriness
is undoubtedly due to its low percentage of alumina as com-
pared with the silica, for it has only moderate percentages of
the fluxes.

The Bird clay—The Bird clay bed outcrops on the hiilside
near one of the small streams Aowing from the south into Cox’s
Creek, in township 7 S., 15 W., section 6, the northwest quar-
ter of the northeast quarter. The same clay crops out west-
ward on up and around the head of Cox’s Creek, and then
eastward along the breaks of the hills skirting the north edge
of Gum Bottom. The elevation above tide of the portion of
the bed which was worked is 390 feet, but clay of apparently
the same quality outcrops in places in the drain all the way up
to the elevation of 440 feet. This would make the bed some-
thing like 50 feet in thickness. At the pit about 15 feet js
exposed. William Bird, who discovered and worked this clay,
claimed that it was the best in the county for pottery. It is
said to have the disadvantage of being difficult to dry without
cracking. This could be remedied by a judicious admixture
of other clays. The clay when freshly exposed is light bluish

*Bischof’s formula has been revised by Drs. J. C. Branner and J. F. Williams,
It is given in the Survey’s report on clays, Vol. L. of the Annual Report for 1889,
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in color and very plastic. It is very fine-grained and has but
little grit. The specimen analyzed came from within a foot of
the surface and had somewhat weathered and lost its joint-like

character.
Analysis of Bird’s pottery clay.
Per cent.

Bilicarpppprminarisisie v s (Si0g)..... ve. 66,42
AR v smvas i ses PR 73 70 /) IR 21.19
Ferrous oxide,.,..... ST R [ 10 EE— 1.76
Titante oM de s nusmpsmnsirnsn s (LRSS Fvgme e 1.02
S L T (Ca0)........ 1.13
Magnesia,..oovivaerrnarinnees veen (MgO) ..., : 82
S0da Luvieiinians it e s i (Naz20)........ 1.26
Loss on ignition . ... ... iee.iarnvrarsescs seacnnos 7.76

Total. .. it iiees senser i naa e iaaa e, 101.36
Hygroscopic moisture at 115°C. ... .oovviine vaeenns 3.60
Sand in ajr-dried clay. ... ... iisiieieiiiieiiiaaaa, 37.28
Refractoriness by Bischof’s revised formula............ 45

The analysis indicates a good clay, the silica and alumina in
good proportion, and the percentages of the fluxes very mod-
erate. As stated above, the quantity of this clay is almost un-
limited.

The Welch clay.—This bed was found and opened by John
Welch. It is located in township 8 S., 15 W, section 6, the
southeast quarter of the southwest quarter. The elevation of
the bed is 355 feet above tide, making it correspond very closely
with the Butler clay described above. The bed has been dug
into seven or eight feet and the quality improved and the color
became lighter as greater depth was reached. The clay occursin
angular lumps, is light bluish gray in color and very fine-grained
with little grit. Mr. Welch reports that the joint spaces are
filled with a crystalline substance somewhat resembling com-
mon salt, and that particles of this substance become embedded
in the ware and make blisters when burning. Samples of
ware made from this clay are hard and close bodied. It
burns to a gray slate color when perfectly done, the softer
pieces varying from yellow to brown.
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Analysis of Welck's pottery clay.

Per cent.

BITBAL rns massern o SR (5i02) . uunnn. 71.27
ANGEINE 1. vvninommwmsi s w i e (AlzOg)..eu ot 16.86
Ferrousoxide, . .. ovulivnesmvinnviinin (FeQ)..onn... 2.14
Titanic oxide...... ..o vieeennas,. (TiOg) ....... .75
e 3 i biesiy i e mmmmn s (CaO ........ 73
Magnesiacunminig s iismesiasSa (MgO)........ 77
Boda snurres o g ruryRarasy i (NaxO)........ 46
Potughiummeiiammmmarn e wivi (€70 . 44
Loss om ignition................ P T L i P 6.54

Dotal s T D R 100.96
Hygroscopic moisture at 115°C. ... .vuvuviresvenens .78
Sand in air-dried clay . .coviiiiieriniaiicieisen s 30.50
Refractoriness by Bischof’s revised formula.... _....... .31

Mr. Welch reports that he is unable to use the common
slip glaze on this clay for the reason that the heat necessary
to melt the glaze melts the ware also; and that he is com-
pelled to glaze with common salt, which, however, does very
well. The refractoriness of the Albany slip glaze—the one in
most common use—as calculated by Bischof’s revised formula
is very low, only .07, while the refractoriness of the Welch
clay as given above is fairly high. Unless the sample of the
Welch clay which was analyzed is more refactory than the
average, and we think it is not, some agent must have exerted
a powerful fluxing effect in the trials which were made with
the slip glaze. Systematic experiment would probably show

the clay to work very well with slip, or would at any rate re-

veal the fluxing agent. Sufficient has been said above in re-
gard to the quality of the ware made from this clay to indi-
cate the quality of the clay. It shows to some extent a feature
mentioned in connection with the Bird clay, that is, a tendency
to crack and warp in the dry house. ’

The Sullenbarger clay.—The Sullenbarger clay bed is in
township 8 S., 15 W., the northeast quarter of section 20. The
clay was used by Lafayette Glass in 1870. Nothing can be seen
of the clay used, as the pit has long since filled up, but a couple
of hundred yards north, up the drain, five or six feet of rather
dark gray clay outcrops, and this is reported to be similar to
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that used. Itcontainsconsiderable sand and while notvery plas-
tic, has a soapy feel when rubbed in a damp state. The ware

'made from the Sullenbarger clay is thick and somewhat porous.
A combination of this clay and the Welch clay was tried by

Mr. Welch, who reports that the mixture worked more freely

than the Welch clay alone and that there was less liability of

cracking in drying or burning. The elevatian of this bed is
260 feet above tide. It is quite difficult to correlate this bed
with any which occur in or near the the Cheatham section,
although the elevation is practically the same. No outcrop of
lignite was observed, nor was any reported in this vicinity.
This clay probably comes above the Cheatham section as the
clay supplied came from the elevation of 280" feet. If these
beds are to be correlated with any in the Cheatham section it
is evident that the character changes greatly in that distance.

Green’s clay.—This clay is in 8 S., 15 W., section §, the
southwest quarter of the northwest quarter. It outcrops at
the elevation of 440 feet about 100 yards north of Mrs. M. C.
Green’s in a small drain which runs west into Tunstle Creek.
The bed exposed is about ten feet in thickness. The clay is
light gray in color, is plastic, has little grit, and clings slightly
‘to the tongue.

Analysis of Green's clay.

Per cent.

Silice s T R R R T (5i02).... ... 68.03
ANIMINR < oo we wmmmaeimes in saais [ 37107 I 17.19
PENOUE ORIEE., o s vsswin s wmis s o (FeQ)..ovvnu- 53
Ferric oxide ... .o viiirnininne.nn. (FeaOs) v enns 3.00
Titanic oxide........ovviiiiiiininnnn (TiOg)..nt ... 1.49
Bimiesreanoopuuuiinnmaniniend | dot (CaD) v vnn. 81
Magnesia:, .o s irainsing PR (MgO).... ... 1.00
Saldviis T R S (Nag0)........ 54
. Botash s SRR (K20).uun et n 1.00
Loss on ignition. . ..., — o .. 031
Total covawuprenrmanou SreEEm RN 99.90
Hygroscopic moisture at 115° C. . ...........c000000n. 440
Sand in air-dried clay....... R e e 35.80
Refractoriness by Bischof’s revised formula............. 23

The refractoriness of this clay is not very high, yet it is not
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by any means so low as that of the Cheatham clay which has
been very successfully used for pottery. The percentage of
sand present is not large enough to be injurious. The analysis
as well as the physical appearance gives every indication that
the clay could be very successfully worked into ware.

Tall's clay.—This clay comes from Mrs. Chloe Tall’s place,
in township 8 S., 15 W., section 4, the north half of the
southwest quarter, at an elevation of 370 feet. The specimen
analyzed came from beneath a half foot of soil and humus,
and was much weathered. The clay is light grayish in color
and very plastic, with a small quantity of grit which is rather
coarse-grained. It includes small lighter or white particles.

Analysis of Tall's clay.

Per cent.
BHCA e s e o e e (5i0g)... 62.343
Alumina (..., ... R (AlgOs).onn o 20.631
Ferrous oxide. ..... o v e veo(FeO)...... . 673
Ferric oxide. ......... gt e e (FesOg).nnn .. . 3334
Titanic oxide. . vvvaurnsinns S, (Ti0s)...... . 1,556
611 P e i e s e T (010 ) PUNP. 173
Magnesia......... A P L (MgO). ...... 568
Qo s g R R R S T R (Na20). 4 325
Potashysowcenua s wvneai (Ke0)ounnnnn 729
Phosphoric acid...... . vveivsnieinns (P20z). ... .. - 126
Sulpburic geidy ;o wm v vere (308 i sas 125
L.oss on ignition........ EERE AT S e 9.339
Total cuniemifaninm i svieinesidis s 100.022
Hygroscopic moisture at 100°-110° C............ ves 3868
Sand in air-dried clay..oeevven iiriine vneiiinien 16.73
Refractoriness by Bischof’s revised formula........... 47

This clay closely resembles the Bird clay not only in phy-
sical appearance, but also in its chemical composition, the two
analyses corresponding remarkably closely to be of clays
from different localities, This clay will be found suitable for
all uses for which the Bird clay is available. For practical
purpoces the quantity of this clay is unlimited.

W. A. Crowder's clay.—Crowder’s clay is in 7 S, 14 W,,
section 8, the southeast quarter of the northeast quarter. The
bed is exposed about four feet in thickness in the banks and
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bed of a smail drain which flows into Miller Creek. The
elevation here is about 290 feet above sea level. The clay can
be seen only in a weathered condition, but as such it is very
tough, plastic, has little grit, and is one of the whitest clays.
examined.

Analysis of Crowder's clay.

Fer cent.
SHHCA. sereveeenscaans e s (Si02)........ 66.336
Alumina ..., viueninnninen e (AlROY) oLl 18.966
Ferrous oxide. .....ovovvinrvnnnnnnns (FeQ)........ 605
Ferricoxide: oo v vmnnimiis (FeaOg) . vvnnnnn 1.436
Thanicoxidez s smerrpnmys (TiOg(........ 1.869
LIS s o acsidemmiemaasBnmsnes (CaQ) ... 256
Magnesit o o tse ki e (Mg®)........ 225
T T [(Nag®) i iviva 800
POtasht o o vemswassisme s s 1010 3 F— 379
Phosphoric acid.... ....oiveenannns (1115 1) PR 092
Sulphuric acid..........coo v (S0g). . oules. 820
Loss onignition .........ceioieiineiinnnnnan 8.130
TRORL. oo s s S temsmr i S 90.914
Hygroscopic water at 100°-105°C.............. ve... 698
Sandinair-dried clay. ... ....covriinr i iaes 17.23
Refractoriness by Bischof’s revised formula . ..., S s .bo

In refractoriness this clay comes among those so much used
for pottery about Benton, Arkansas, and just below the finest
china clay from Cornwall, England, which clay it very much
resembles in chemical composition. There can be no doubt
that its quality is of the best. What is apparently the same
bed crops out a half mile east, and search would undoubtedly
reveal it in all the hollows in the neighborhood.

The lavender clay.—In township8 5., 15 W, section 1, south-
east quarter, at the elevation of 280 feet, in the bank of asmall
drain running into Clark’s Creek, is an exposure of four or five
feet of tough plastic clay with scarcely any grit. With the
exception of about one foot in the middle this clay is light gray
in color. The middle bed is of a lavender color and has a pe-
culiar odor and a sharp bitter taste.
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Analysis of lavender clay ™

Per cent.
Silica. .... ... PN DR PR AR [~ 1167} TR 50653
Alvming ot (Al2O0s) ..o ooi 25450
Ferrous oxide. ... ciiinmnnrnnes on (FeO)........ 5.497
Ferrin oxide, .o .cvivevine covanmsis {FeaOg}........ 886
Titanic oxide.......... e e (TiO2).vuu.vun 2.591
T T T [5.07 1 & LR 167
Magnesia . vuuu vecason s ennenenn (MEO) ol .6o4
SOa tunuin it e NagO)........ .242
1 11 | (K20).eenat 742
Phosphoric acid ........... cee-ineeas(PO5). casunn, .102
Sulphurie acid ...ooe e (S0) mewirai .169
Loss ondgnition.... ...vieiiiiiiinnrianniananines 13.100
Total...... T A R e P i T 100.203
Hygroscopic moisture at 100°-110° C......... .. .00 4.255
Sand in air-dried clay,...civeiiinineeana e ceee. 340
Refractoriness by Bischof’s revised formula. ... ...... .66

This very interesting clay deserves a more extended exami-
nation than it has been possible to give it in this investigation.

While the analysis holds good only for the middle bed of
lavender clay, there is scarcely any room for doubting that the
remainder of the four or five feet of plastic clay comes near the
lavender clay in composition. The refractoriness and physical
characteristics indicate a clay of fine quality. In several
places within a mile or so of this occurrence, clay of apparently
the same quality outcrops at the same elevation, so that there
must be almost unlimited quantities of this clay.

The Ramsey clay.—The Ramsey clay is exposed about half
a mile east of Ramsey post-office in 10 S., 13 W., section 9,
near the center of the northwest quarter. The clay crops out
in 2 drain beside the Fordyce-Princeton road at an elevation

#Taking enough of the silica to satisfy the alumina according to the formula

Al 035.251 Oy (the remaining silica we may regard as free silica) and recalculating
* this amount together with the alumina and water on the basis of 100, we have,—
SiOz..00cuns 43.70 AlaOg........ 3717 HeQvovienia 19.28

which corresponds almost exactly to the formula AlOgs.5i 03.3H20, the composi-
tion of the missing third member of the kaolinite group.

See American Journal of Science, Vol. XLII, July 1891, p. 11: « Newtonite
and Rectorite—two new minerals of the Kaolinite Group,” by R. N. Brackett and
Js F.Williams.
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of about 265 feet. The bed is exposed to the thickness of ten
feet. The clay is light bluish-gray in color, and very plastic,
and the small amount of grit is very fine-grained.

Analysis of Ramsey e:lajz.

Per cent.
SHliCA. wowercn.nnnssnoscsananaeans ((S]107) R 0.700
Alumina ..... R AR A e AR (AlOg).... ..., 21.567
Ferrous oxide. .... T (FeD)wussrns 1.281
Ferric oxide, icovirvinnesaneascuns (FesOsg)uvnnnnnn 3.577
Titanic oxide, ... iuu .. e (TiOg).euvnnn- 447
Lime.. ..o vavravessassocannnasnsns (CaO)........ 469
Magnesia ..ocvvvenvennaes e eneann (MgO)........ 1.583
GOda. .\ vs vvraiaeranirnaianaeanaa(NazO)oiouaa 9.297
Potash. ..o iveeviennnnneacraasnnes (KeO0)ovnnnnns 1.526
Phosphoric acid,. ..o ioeieeaanes [ 710 7) PRSI 093
Sulphuricacid. ..... R L (5107 AT 076
Loss on ignition. ... .vevvevarnrscirnercarnans vees. B.608
TOAL. oo v s s b e e By AR Gl 100.224
Hygroscopic moisture at 100°-1 & )af SRRy 7.402
Sand in air-driedelay......... R T TR 15.25
Refractoriness by Bischof’s revised formula.......... 032

The proportion of alumina and silica in this clay is such that
the refractoriness would be high were it not for the injurious.
amount of fluxes contained, especially of magnesia, of which it
contains more than any of the other clays analyzed. As it is,
the refractoriness compares favorably with the Welch clay,
and the clay may be used for all purposes for which the Welch
clay is suitable. The quantity of this clay is apparently un-
limited.

W. L. Wormac's clay.—Wormac’s clay bed is in 10 5., 14
W., section 29, the northwest quarter of the northwest quarter,
at an elevation of 260 feet above sea level. It outcrops four
feet in thickness at the foot of the west bank of Freeo Creek.
A small drain empties into the creek at this place, and the clay
outerops in this drain up to a. spring which is ten feet above
and which probably emerges just above the clay. The clay
also forms the bed of the creek for some distance south (down-
stream). This clay is of a dark slaty blue color, with a waxy
lustre when freshly exposed, but dries to a dull light drab.
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The upper part of the bed, as exposed in the drain, is lighter
in color. The clay in the creek bank breaks off in large
roughly rectangular blocks from which small cubical pieces
weather off, leaving a peculiar, angularly indented surface.
The clay is plastic and the grit is very fine, being almost im-
perceptible.

Analysis of Wormac's clay.

Per cent.
Siliea...... A T T O (5i0g)........ 64.730
Alumina ,..... e (ALOg) ........ 16.569
Ferrous oxide. .. .......0vvuen.. Sy {10 ) POSRRE 1.213
Ferric oxide. ........... R A {Fe Q) e 2.448
Titanic oxide, ........... ........ o (TiO) i ere e 1.234
DM e 8 i e mrnm s e s (CaO)........ 837
Magnesis: i i i e e fan e s (MgO)....... . 1535
SodaiwsrmeEiy s R P R (Nag0)........ 1.395
Potash.wuae R Py T (K20).ono... 1.685
Phosphorie acidiy wmoremermnuing (PoO%) s vavuss 107
Sulphuric acid. .....0................ (802)........ 1.138
Loss on ignition............. A S R D 7.334
Totalie v cumarmarssess SR 100.234
Hygroscopic water at 100°-105°C,,.... e 6.89
Band in air-deiediclay .. v pevs s e s 25.14
Refractoriness by Bischof’s revised formula.......... 17

In appearance this clay differs widely from the other clays
of Dallas county and the analysis shows a like difference in
the chemical composition. The degree of refractoriness is too
low to permit its being used as a potters’ clay, without it be
as an ingredient in other clays, and it is difficult to see how it
could be beneficial as such. The resemblance of this clay to
some of the Tertiary clays which are used in refining oils is
quite marked, and its chemical composition is shown by the
analysis to be not far different from the composition of those
clays. It is quite probable that experiment would show it to
work well as a refiner’s clay, although this property depends
upon the physical nature of the clay, to which the chemical
-composition gives little clue.

The Little Cypress Creek kaolin.—This bed crops out in the
-east bank of Little Cypress Creek, in 7 S., 17 W., section 26,

el At..,‘d
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the southwest quarter of the northeast quarter, where the fol-
lowing section is exposed:

Section of the Little Cypress Creek kaolin bank.

Feet.
Drab sandy clay overlain by soil, ete........o.co0ii s, 7
Ferruginous shaly sandstone. ... ... cooiiininiinnas ok
Drab sandy clay as upper stratum. ...... ... ..coiiinnn. 5
White:sandy kaolinwwrssmmnamasurmaissnnssays 0

The elevation of the base of the section is 320 feet.

The depth exposed does not represent the full thickness of
the bed for it forms the bed of the stream and extends to an
unknown depth below. The bed passes into yellow sandy clay
100 yards down-stream. How far it extends up-stream cannot
be told, for a few yards above the exposure the ocutcrop is cov-
ered with debris.

In J. E. Amis’ well, about three-quarters of a mile southeast
of here, a bed of white sandy clay and white sand, twenty feet
or mcre in thickness, was struck at the same elevation. This
may represent the kaolin bed. (See section of the well, p. 311.)

In appearance and texture this kaolin clay resembles the
commercial scouring bricks, and it was with the thought of
utilizing it for this purpose that the sample was collected,
When rubbed between the fingers it has a lingering soapy feel,
and at the suggestion of the State Geologist it'was washed and
analyzed to test whether this indicated a constituency of kaolin.
This was done, with the following result:
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Analysis of Little Cypress Creek kaolin (washed ).

Per cent.
BElCA, o cvmvmnastivi s e b i IR (510 ) IRMC . 62.166.
Alumina ....... AT RO R R (AlOg)..ov. ... 26.096
FErmons oXide . vus v v simms snaamme s s (FeO) i 184
Ferric oxide ...........o0000iunn.. (FeaOg)ovoenn s 137
Titanic oxide. ..., covivncrirnnnnn.. (Ti0sg). o cvunt 1.302
Lime sy s s S R i i s e b [(SC10) I 051
Magnesivm........ovun.as R (MgO)........ trace
" Seda ... SRR R (Na20)........ 252
Potash:ceieensammnnuanrn ey el KeO)oseoia 364
Phosphoric acid ........cvvviivanna  (Pe0g)uuns ... trace
Sulphuric acid. ..... e R (5038)....1... .553
Lioss of JE0HION . 1 con v wime s s wenmats cae i saivt oo 9067
Total v i S e e 100.172
Hygroscopic moisture in unwashed sample,.......... 298
Sand in clay dried at 100°-110°C......... .. ...''.. 67.94
Ref ractoriness by Bishof’s revised formula,..... .... 4.81

In refractoriness this kaolin comes closely below the best
washed kaolin from Brandywine Summit, Pennsylvania, which
is used in the manufacture of fine chinaware. In chemical
composition, however, this Arkansas kaolin differs widely from
the Pennsylvania variety in having more silica and less alumina
and water. Itis impossible to say what effect this difference
in composition will have on the physical behavior of the clay
in firing, but, the refractoriness being so nearly the same, it is
quite probable that the difference in composition will have no
especially marked effect.

J. R. Kilmer's kaolin bank is in township 7 S., 17 W., section
10, the southeast quarter of the southeast quarter. A white clay
outcrops in the bank of a drain at the elevation of 390 feet. The
thickness exposed is between five and six feet. It contains a
great deal of rather coarse sand and in its natural condition is
only slightly plastic. In the dry state the sand easily separates
from the finely divided clay mass, which gives a very soapy
feel when rubbed between the fingers, indicating the presence
of kaolin.
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Analysis of Kilmer’s kaolin (washed).

Per cent,
S T R {5102)........ 52,260
AlUmIng vovevennrereosvasenneanes(AlOg)iioa 32.207
Ferrous oxide. covveremninnnnnns, -ans (FeO)........ 112
Ferric oxide..cssesneerenrernessens(Fe0sbiiiaa... L1057
Tianicoogide. ivasiaviiaiasinng (T10) savwrvan 1.505
Totve s o A e S TR S e (Caly s warinsiis 086
MAgnesid. cuuarsrrss sennrannnesans {(MgO)........ .028
Soda, cogasnimans s 5 (NasO}.uvvnnnn 341
Potashiwasesisasnuss e S R (Ke0)........ 271
Phosporic acid ...... B . (P205).... ...,  trace
Sulphuricacid. ... v vive v iinnnas (803)..0uvans 169
Manganese oxide .. ... oianiaiiiit i iiaiae trace
Loss on ignition. ... vvuniiennreeesiinrnanaan, 11.170
Total, sveeveiie varrr e 100,280
Hygroscopic moisture at 100°-110°C........... i g1z
Sand in material at 100°=T10%C. ... . ciiiinnirenaas 38.57
Refractoriness by Bischof’s revised formula.......... 3.47

The analysis shows a kaolin of a very fair degree of refracto-
riness, the water contents coming more nearly up to the ac-
cepted formula for kaolinite than in the Little Cypress Creek
kaolin. This kaolin will probably be found available for the
same purposes as the Little Cypress Creek kaolin.

20—EB
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It will be noticed that in a great many cases the clay has
| been described as sandy. Where this term has been used the
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G. A. William’s well, section 36, northeast quarter of the
southwest quarter. Elevation 510 feet.

Feet
Soil, pravel and sand. v T R N e e g
BaARAVEpiDE Bla¥. . v simiainis s s S 6o

Sand below.

Township 7 S., 16 W.—]. M. Holt’s well, section 2, north-
east quarter of the southeast quarter. Elevation 460 feet,

Feet.
Soll andgravel. ....uuvtiiuiniinas e, 4
Sandy white pipe clay........ ..o iee 40

J. 5. Young’s well, section 2, northeast quarter of the south-
west quarter. Elevation 460 feet.

Feet,
Soiland gravel oo e BT ST e 4
Sandy white pipeclay. ..o....vviiiiiirenrenan, eesas 40
LSS | sovnmmvin voin s sy R e e 1l
Dark diab plastic oy o sove svvmnmnas s e s 38

The lower 38 feet probably represents the Bird clay.

Mrs. E. A. Rice's place, section 15, northwest quarter of
the northeast quarter, White plastic clay quite free from
sand outcrops in the bed of a drain. It is reported that Bird
pronounced this clay equal to the Bird clay. Elevation 415
feet.

In the Tulip-Arkadelphia road about one and one-fourth
miles east of O'Neill’s Mill, a bed from 20 to 30 feet in thick-
ness of dark, putty-colored clay outcrops. This clay is very
plastic, has little grit, and does not stick to the tongue. Ele-
vation 520 feet,

Potters’ clay of excellent quality is said to have been taken
from the creek bank below the old mill-dam at Willow post-
office. The place is now covered with water. Elevation 340
feet. '

Potters’ clay is reported in section 14, near the southwest
corner, on a drain running into West Tulip Creek. Elevation
300 feet.

It is also reported that a bed from which Bird used to take

clay occurs in section 29, on a drain running into Cypress
Creek.
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Township 7 S., 17 W.—]. E. Amis’ well, section 36, north-
east quarter of the northwest quarter. Elevation 360 feet.

Feet.
Red sandy clay and gravel......... CeeaE st s ses e 15
Dark drab, plasticclay. ... ovviiieniieennnnn.. AT TR
White sandy clay and white sand........vvereiinvnne ea. 204+

This probably reaches the kaolin which outcrops on Little
Cypress Creek (see page 303).

White plastic clay is reported in section 22 in the banks of
a small drain and in section 35 in the bank of Little Cypress
Creek.

Township § S., 15 W.— A white plastic clay outcrops in the
bed of Canada Creek just below the ford of the Ivy-Princeton
road. Elevation 250 feet.

A similar clay outcrops in the road a quarter of a mile
south of the preceding and 30 feet higher in elevation.

On the same road, the Ivy-Princeton road, about three-
quarters of a mile north of Princeton, is an outcrop of very
sandy white clay, FElevation 260 feet.

In a gully beside the road, section 21, northeast quarter
of the northeast quarter, a bed from two to three feet thick
outcrops consisting of bluish white joint clay. This clay has
little grit and does not cling to the tongue. It passes into
sand to the north and into jointed and indurated sand of the
same color 20 feet to the south, The joint cracks of the clay
have filled up with sand carried by percolating water. Eleva-
tion 280 feet.

John C. Welch’s well, section 19, northeast quarter of the
northwest quarter, passes through about 30 feet of white sand.
It may be that this is a sandy kaolin similar to those which
have been described in the preceding pages. Elevation 350
feet.

An outcrop of plastic gray clay in road about 4co yards
east of Welch’s pottery. The thickness of this bed was not
apparent. Elevation 440 feet.
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Mrs. Lantorn’s well, section 17, 440 yards west of the north-
east corner. Elevation 310 feet.

Feet.
Soil and gravel (..ivivoiiiaiioes S AR B R AT 6
White pipe clay. ... covieveiiiniiiiirea oy A 10
White sand ...ovvnnvecncnnnas b g heeeaaaes 2
White clay..viciiiencnnnscsrsssesssncasrnonascassess 27

A load of this clay was tried by Mr. Welch, who says that
it works very well,

P. N. Lantorn’s well, section 8, southeast quarter of the
northeast quarter. Elevation 370 feet.

Feet,
Soil and gravel.......covvevrerenensnaersassnnnansens 2
Hard bluish €lay....cooiienes srvrmarrarnnrearairan. 58
Lignite . cucvererisniaenanan A T I R R R 8

L. D. Lantorn’s well, section 5, middle of the south side.
Elevation 480 feet.

Feet.
Soil, gravel and sand ........aiiea N AT L 10
White pipeclay.....o.oovanns R o A e 28

Mrs. M. C. Green’s well, section 5, southeast quarter of the
northwest quarter. Elevation 480 feet.

Feet.
Soil and gravel ............ L . N 8
White pipe clay. oo ieenivrrnscnrsns seesenaniaaien 8
Bluish clay..... R wa DR B st 1Y 27
Black “rock™ ......... S T L e ol
TABHIRS. . g s nn mm e 750y S R G SR R i 3
Sandy bluish clay ..oveviiiiiiiiiiiiiniieneen SR 30

A. Whitener’s well, section 3, southwest quarter of the north-
west quarter. Elevation 480 feet.

Feet.
Soil, gravel and sand . ...... o iia i iieiia i e wws LG
White clay..ccoveurenioans e R A S R 1
Lignite covcurinvverivreannnenn s . I
White plasticelay. ... cooavveenn. S viaseaaeas 14

This lowest clay outcrops in a gully 50 yards west of the house.
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Township 8 S., 17 W.—D. Ratliffe’s well, section 2, south-

east quarter of the southeast quarter. Elevation 290 feet.

Feet.
Soil and red clay........ PR PO R R R R S 4
White plastic clay..ooviirneirirvnannanns SRR B 30
Dark plastic clay with ferruginous sandstone particles..... 10

There are scattering leaf impressions in both the light and
the dark clays.

Bernard Dellamat’s place, section 14, southwest quarter of
the northwest quarter. An exposure of 12 feet of dark bluish
drab clay. This clay is plastic and has little grit. Elevation
310 feet.

Outcrop of 15 feet of light blue plastic clay beside the road
in northwest quarter of section 15. This clay weathers very
much like the olive-green Tertiary marl. It has somewhat
more grit than the clay which is most used for ware in this
country. ‘Elevation 320 feet.

J. R. Porterfield’s well, section 17, southeast quarter of the
northeast quarter. Elevation 350 feet.

Feet.
Soil and gravel L..iiiieeaaiiiiiiaares i 17
Sand....... A TR R e W e e e b e e 1
Dark soft plastic clay with lignite flakes and nodules of iron
PFTItES .o oniiinaaniannns Gemsiensassterananarerrs 16

Potters’ clay is reported near the center of section 34 also
near the northeast corner of section 27, and again in the
southeast quarter of section 35.

Well, section 36, northwest quarter of the northwest quarter.
75 feet of sand with lumps of plastic clay. Ends in white
sandy clay similar to that overlying the lignite bed in this re-
gion. Elevation 280 feet. These lumps of clay embedded in
the sandy strata seem to be a tolerably common mode of oc-
cumrence of the plastic clays, and have been reported in sev-
eral wells,

Township 9 S., 14 W.—Pottery clay is reported in section
32, southwest quarter of the southeast quarter, and in section
30, southeast quarter of the southeast quarter.

Township 9 S., 15 W.—From two to four feet of bluish
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white plastic clay outcrops in a gully beside the road in sec-
tion 34, southeast quarter of the southeast quarter.

In the bank of Hay’s Creek, section §, southeast quarter of
the northwest quarter, there is an outcrop of about 15 feet of
grayish joint clay with considerable sand. Elevation 220 feet.

Potters’ clay is reported in section 18, northwest quarter of
the southwest quarter; also on Sand Creek, in section 2o,
northwest quarter.

Potters’ clay is reported on the Bower’s place, near center
of section 22,

Clay which was pronounced good by Glass is said to occur
in section 6, southwest quarter of the southwest quartez.

Grayish green potters’ clay, ten to twelve feet in thick-
ness, outcrops on the Princeton-Dalark road, in section I1.
(J. C. Branner.)

Township 9 S., 16 W.—C, C. Williams’ well, section 18,
northeast quarter of the northeast quarter. Elevation 290 feet.

Feet.
Soil and gravel. . ... i it e e 8
Whilte, pipeselays i i i Vo i p i D 20

Township 9 S., 17 W.—Frank Russell's well, section I,
southwest quarter, 15 feet of plastic clay in bottom. Eleva-
tion 290 feet. The same clay outcrops in a spring a few
vards north of the well,

Township 10 S., 713 W.—In a gully beside the road, just
south of Stony Point, in section 8, northeast quarter of the
southwest quarter, a bed of white plastic clay outcrops, three
or four feet of the bed is exposed. The same clay outcrops
on the Ramsey road 400 yards west. A well 500 yards north
and zo feet higher penetrated a leaden colored sandy clay,
containing leaf impressions. Elevation 270 feet. (J. C. Brannex.)

A light colored pottery clay outcrops in the gully east of
the road, in section 20, northeast quarter of the northeast
quarter. (J. C. Branner.)

Township 10 S., 14 W.—White plastic clay is reported in
section 5, northwest quarter of the northeast quarter, and in
section 7, the northwest quarter of the northwest quarter,

&
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A. B. Smith’s well, section 8, southeast quarter. Elevation
265 feet.

Feet.
Soil, red clay and geavel ... ... ... L 12
Bluish joint clay. ... e e arrecaenseieiearaenes 40
Redsandy clay ..o iiiiiiiiiiiiicn vviiiene as 8

This clay evidently passes into sand for a well at the same
elevation 100 feet away shows.

White fine-grained sand ................ AP P e 33

Potters’ clay in section 8, southeast quarter. Ten feet is ex-
posed in the road and in the banks of a stream which flows
into Freeo Creek. Elevation 250 feet.

Potters’ clay outcrops in the Little-Bay Princeton road in
the southwest quarter of section 16. Elevation 265 feet.

Smith place, section 17, southeast quarter of the northwest
quarter. Two or three feet of white plastic clay is exposed in
the bank and bed of Freeo Creek, immediately above the
ford. Elevation 230 feet,

R. H. Barner’s well, section 20, northeast quarter of the
northeast quartcr. Elevation 27¢ feet.

Feet
Red clay and sand |, ,.... ... S R T 7
Blue joint clay, sandy towards bottom. ... ...... ve'ue... 34

- Ten or fifteen feet of grayish pottery clay outcrops in the
road in the northwest quarter of section 34. Elevation 270
feet.

Township 10 S,, 15 W.—In a gully beside the road, north
of a church, section 2, northwest quarter, is an exposure of
eight to ten feet of bluish white plastic clay. Elevation 235
feet.

J. T. Shankle’s well, section 7, southeast quarter of the
northwest quarter. Elevation 300 feet.

Feest.
Red sand and clay ........ ........... Ciereeae e wge A2
White pipe €lay .. .uvviiee i i e e 10
Darklompy clayircrmissassiiorsranasly . 10

A bored well at the same elevation showed 22 feet of the
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dark clay and stopped in lignite, according to the man who
put it down, The dark clay contains a few leaves.

J. W. Richardson’s place, section o, southeast quarter of
the southeast quarter. Ten feet of gray plastic clay outcrops
beside the road. Elevation 240 feet.

Potters' clay 15 feet in thickness outcrops in a gully in the
southeast quarter of the southwest quarter of section 16, and
is underlain by 10 or 20 feet of white sand. Elevation 260 feet.

Potters’ clay is reported in a well at the gin in section 18,
northwest quarter of the southwest quarter.

Pottery clay outcrops in the road in the northwest quarter
of section z1. Elevation 260 feet.

Potters’ clay is reported in section 22, northwest quarter.

Township 10 S., 16 W.—W. M. Walsh’s well, section 1,
northeast quarter of the northwest quarter. Elevation 265 feet.

Feet,
Red clay and Sand. .ooucuerencenrerananesnaneniers 8
Black clay with leaf impressions ... .cvcverioreeaaraons 1o
Yellow sand and clay . .vveeireiironemenanananrsenanes 45
White plastic clay...oveoenens R R 4

Well stopped in the last stratum without penetrating it.,

Clay on Peterson’s place, section 12, northeast quarter of the
southwest quarter. A foot of light-colored clay with some grit
is exposed in a drain, Elevation 230 feet.

James Goodgame’s well, section 13, northwest quarter of the
northeast quarter. Elevation 240 feet.

Feet.
° .
Soll vevees vinn srmnaean R ST, 4
Pipeclay.couurrersrorenrnnesinsnuanas e 17

R. E. Hogg's well, section 13, southwest quarter of the
southeast quarter, Elevation 310 feet.

Feet.
Soil and gravel c.oovveeeiceiiirainisonian e 10
Potters’ clay.. «ccveees socerieninsmasrainasenn 2-3
Sand below.

The pottery industry in Dallas county.

The pottery industry in Dallas county has been mainly con-
fined to the operations of the Bird brothers and their ap-
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prentices. The first pottery was established by them, and the
only pottery now in the county is owned and operated by
John C. Welch, who learned the potter's trade under William
Bird.

The first pottery was set up in 1843, by two of the brothers,
Joseph and Nathaniel Bird.

In 1844 James Bird, another brother, erected a pottery just
over the line in Grant county, in the southeast quarter of the
southeast quarter of section 23,0 S., 16 W. He had burned
but a few kilns when he sold out, and the business was dis-
continued. He used clay from a bed close by the old shop.

William Bird, the last of the four brothers, is the one who
has been most concerned with this industry. He started his
first pottery in 1843, in the southwest quarter of the northwest
quarter of section 7,7 S, 15 W. His clay came from the
Butler bed. He continued steadily at work here until 1851 or
1852, when he moved his shop to the site now occupied by
John C. Welch’s pottery, northwest quarter of the southwest
quarter of section 17, 8 S., 15 W. In conjunction with the
pottery a grist mill and a saw mill were set up by his brothers,
Joseph and Nathaniel. He operated this pottery until 1861,
when he sold out to Welch. While running here he used clay
from the Butler bed, and later from the Cheatham beds also.
Bird started another pottery at the close of the war, on what
is known as the Bird place, in 7 S., 15 W., section 6, the south-
west quarter of the northwest quarter. He continued here
until about 1881, when he left the state. He afterwardg re-
turned and followed his trade in Malvern. While at the Bird
place he used clay from the Butler bed, also from the Bird bed
on the Bird place and from Gum Bottoms. Bird has the repu-
tation among the older inhabitants of the county of making
very fine, durable ware.

John C. Welch, as before noted, learned the trade under
William Bird, and in 1861 bought him out. Welch has con-
tinued the business at the same place. The capital invested
in this business, exclusive of location, is about $150. The kiln
has a capacity of 1,500 gallons. Two wheels are run and the
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average annual output is about 10,000 or 15,000 gallons. The
product is in the form of jugs, jars, churns, and crocks. These
find a market in neighboring towns: Pine Bluff, Camden, War-
ren, Monticello, El Dorado, Magnolia, etc. During the last four
years only one kiln has been burned, and this was a small one
to supply the local market in 18go. Mr. Welch at first used
clay from the Cheatham beds, but later found and worked the
Welch bed. His ware is hard, close-bodied and thin. Some
object that it is too thin to be durable.

Nathaniel Culberson worked a while with Welch, and be-
tween 1858 and 1865 ran a pottery near the middle of section
24,8 5., 15 W. He used clay from the Cheatham beds. Frag-
ments from the old kiln show a rather thick, porous ware.

In 1859 or 1860 a foreigner named Etl, established a pottery
about three-quarters of a mile north of the preceding, and op-
erated it for about three years. Besides ordinary crockery he
made flower pots with vines and flowers in relief on the sides.
He used clay from the Cheatham beds.

In 1870 Lafayette Glass, after acquiring the trade under
Welch, set up a pottery in the northeast quarter of the south-
east quarter of section 29, 8 S.. 15 W. He operated here for
a year and then removed to Benton and became the pioneer
potter of that place. While in Dallas county he used clay from
the Sullenbarger bed.

Between 1874 and 1876, E. A. Murn, a brother-in-law of
Welch, ran a pottery in the northeast quarter of the southeast
quarter of section 12,8 S., 16 W. He left there and established
a pottery at Malvern. He used clay from the Welch bed.
Fragments about the old kiln show a fine, hard, and close-
bodied ware,
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Igneous Rocks (Vol. II for 1890).
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ports of the Chief of Engineers of the United States Army con-
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State. No attempt is made to include the titles of these
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Arkansas for 1891, Vol. II, Little Rock, 1894, pp. 1-75 with
Geological map of Benton county.
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ican Association for the Advancement of Science, Vol
XXXIV, 1885, Abstract, pp. 243--246, 1886, Analysis given.

Meteoric Iron which fell near Cabin Creek, Johnson County,
Arkansas, March 27, 1886. American Journal of Science, Vol.
XXXITII, Third Series, pp. 404—-499, 1887.
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United States of America, Philadelphia, 1817; with geological
map. Published also in the Transactions of the American
Philosophical Society, Vol. I, new series, Philadelphia.

Macrery, Joseph. A Description of the Hot Springs and
Volcanic Appearances in the Country Adjoining the River
Auchita in Louisiana. Communicated in a letter from Joseph
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of Science, XXXIX, pp. 250-252. Also separate,

Manganese: Its Uses, Ores and Deposits, Annual Report
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county with analyses. Transactions of the American Insti-
tute of Mining Engineers, Vol. ITI, 1874, pp. 33, 34, Philadel-
phia, 1875,

Powell, W, Byrd. A Geological Report upon the Fourche
Cove and its Immediate Vicinity, with some Remarks upon
their Importance to the Science of Geology and upon the Value
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from the Coal-measures of Frog Bayou.

New Carboniferous Arachnidan from Arkansas. American
Journal of Science, Vol. XXXI, 1886, pp. 310-311.
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from Zeitschrift fir Kruystallographie, etc., 4 pp., Leipzig, 1890
‘ Tests of Some Arkansas Syenites. Railroad and Eng'ineer:
ing Journal, New York, January, 1891, p. 13.

_ Eudialyte and Eucolite from Magnet Cove, Arkansas. Amer-
ican journal of Science, XL, December, 18g0; also separate.

The Igneous Rocks of Arkansas. Annual Report of the
Geological Survey of Arkansas for 18go, Vol. II, 456 pp.; 3
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BROCK oo oseeeeas e e eeeeeiesssesisiiEE.mEreEesesesaessmRTToossmoososaiisireedestos 61
Cox; i Ciy elted nensvencosvean . i 47
Crandall, O. A,, aid by .. 180, 198
Craspedosoma . " 204
Cretaceous .. . 81,217, 2589
Cross Hollow spring. 4
Crowder’s clay .. 208, 808

Crump post-office, relative elevation of

Cryptops ...

Culberson, Nathaniel

Cypress Creek. ...

Cyprinidae.___._..
Cyprinodontida.
Cyclostomi.. : .
Dallas county, geology of . 277-318
Dallas county clays, list of ocenrrences of ... . B07-316
Dalark . i 279
Da.nn,_] D., Clteﬂ_ 157
Daniels, Mt .o 290
Deep well at Fayetteville. 66
Dellamar clay ... .. 284,313
Devil’s Eyebrow \«Inuntain 2
Devil’s Head bluff . 23 15
Diamond spring 20
Dolomites . - 27
Drew, I rank \1 au] by 214
Eastern _\rknnbas, water supply In . 81
Economic geology, Benton county .. e BO-69
Dallas county .. 201
Educational advantages, in Benton county... T
Elasmognatha 193
Elassomatida .. 258
Eldorado springs 18
Electric springs............ 5z 21
Elevations, alphabct;csﬂ llsl of 114
change in . e T T, 82
deu.rmmed by barometer . 83,114
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y [
Hlevations, how determined . ... ..o 7,18
in Arkansas .

relative..

railway (acx. niso railway [e\ els).

value of accurate
Flk River drainage. .. 1
Erosion of the Arhamm Rwer above Little Rock. .. _.. 163-166
rate of 165
Esculapia springs ... 22-23
HEstes, D ooocovveeceees 252
Etl, Mr....... = 318
Fureka shale. 27, 82-87, 85
Euryurus ... X 206
Eventognathi___.. 230
Explorations for fishes . 219
Farm products (of Benton count}) 74
Fault on Little Clifty Creek.. 58
Fayetteville, deep well at - . 66
meridian monuments at. ... 164
shale . ...27, b0, 57, 65
Fishes of Arkansas., = . . 215-276
catalngue ot i s 221-276
papers rct‘erred toin 220
Flatwoods....... - 280
Flood-plains. ... 280
Fontaria .. 206
Foot-hills . 280
Forbes, Prof., quoted 267
Formations of Benton county. 27
Forshey, cited . TR 157
Forrest City, mmldlan monuments at... 170
Fort Smith, levels run to ... 74, 80
meridian monuments a 171
Frisco spring... e 23
Fruits (of Bemon coum}) T4
Ganoidel .o 222
Gannett, Henry...... 83, 165
Garfield lime-kiln A2

(A8 reieeeeeoisssnran st s e e S 66

Geikie, Sir Archibald, cited ... 161
Geological history of Dallas county 289
General geology (of Dallas county) ... 280
Generalized section in Dallas county 288
Gentry Mountain 2 4
Geological Survey of Arkansa.s .79, 82, 84, 165, 167, 174, 175
Gilbert, Dr. C, H., the work of... : 219
Girard, Dr, Charles, the work of ... 219
Glass, Lafayette . R S R .. 286, 818
Glauconite (see also green sand) ... 288, 289
Grand or Neosho River drainage. .. 13
Green sand 259
Green's clay... 297
Green, 5. D ) 309
Greenwood, meridian monuments at, e 171
Griswold’s mHLL oo ST 27‘3 289, 290

——

INDEX. 345
Gulf of Mexico, levels carried from ... .78, T4, 103
Halecomarphi SR 225
Harris, Prof. G. l') 5 (‘ned 289
Helena, meridian monuments at 172
HT il oo s R R IEE]
Helicinida . . - 143
Henicops... e 211
Henshall, Dr quoted 264
Hiodontida: 251
Holognatha. 151
Honey Creek.. 5 13
Hopkins spring... _ FET DR £}
Hopkins, T. C. aud F VV‘ Simonds geclog\. of BLl\lUl\ county by.. 1
Houston, Central Arkansas and Northern Railroad......__. . 107

Hughes, Hon. Simon P...........
Humphreys and Abbot cited. .. - z £
Mountain . 4

Hutcherszon, W, J., determmanons b\. < 174

specimens collecled I:ly 208, 206, ZUT 210, 214
Hydrography (of Benton county).........ccooooo o, 12-25
Hyperoartia .. __.....___...._. 221
Illinois River drainage . i 12
Indian Territory, “ red lands™ of............. IR 156
Iron Mountain Railway (see also St. Louus Iron '\'Iaum.un & &uuthern I{aﬂwm) 82
TRosPonmdFli ..o e e 251

Jordan, Dr. D. S ... ...219, 229, 233, 252, 267

Julus .. 2 PR a e et 205
Kansas City, Sprlng-ﬁeid and Memphis lewav I S 108
Kearney, Jefferson county, to Sheridan, Grant coumy, let els from B 112
Kilmer's kaolin P a4
Kings River S £ S B 55 B oS e n Y i i Y 1 217
Lamkin, Hon, J. B., cited 63
Lavender clay - 264
Feat A ZETC . o oo s s e S s S B0 T P e S0 18 L R S s e S 65
Leaf-bearing clays. 285
Lenox, Prof. L. B oo 307
Liepisosteidam . ciiiaiieirniir it s e TR 224
Leptodermus.. : 204
Lesquereux, Prnf Lec mmd . e 278, 284
Levels, advantages of connected lines of (see also railway and spmt levels)............. 80
Lignite (see also brown coal)... 282, 283
Lignitic of Arkansas . 290
Lime production in Benton county. . 6263
Limestone, economic uses of . 61
in the Boone chert.. 27, 38~486, 61, 64
magnesian, .27, 81, 64
Limnacida.. 181
Limnaida .. 193
Limneina ... 193
Lindsleys Prair 2
Linot®nia........ T e T B T e e S R R e TR 207
Lithobius o 212-214
Little Clifty Creek, fault on. . 58
Cypress Creek kaolin... ST e s - B0 08 B

section ofbank ................... e e 30
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Little Mountain ... WL AR B
Red River_._.. . 217
Rock, determination of elevation at i

and Choctaw Hailway ... 13
Fort Smith Railway. T4, 54, 85, H09-102
‘Memphis Railway .. i 82, 112
Mississippi River Ra:lway 110

Mississippi River and Texas leu-a.y

Sugar MOountain. e
Lonoke, water supply at._......

meridian monuments at... 173
Eneil . oo samirrasses pemn 255
Lysiopetalum.......cccoeees 208

.27, 61, 64

Magnesian limestones.....

Magnet Cove, meridian monuments at ... -
. 167-176

Magnetic ohservations.

Marble, 5t, Joe.. 42
Marianna, meridian monuments at..... ... 175
Martin, John J .. 112
Maysville . &
Mean sea lcvel e A 80
Mean tide, eie\ntmns referred to i
Meek, Dr. Seth B e 215, 219, 221
Meinert, referred to.___.. 208
Menke, Dr. A, E.. .16, 18, 21, 23, 24
Meridian monuments {see also m.s.gneuc observations) . 167
Mississippi River Commission.. 55
drainage basm of g2
and Little Rock Railway (Wat Worthen’s msuﬂ) 110-
Missouri, transcontinental levels in . 80
Mollusca of Arkansas, e . 177-199
list of . 141
Monotremata ... 181
Morrison’s spring ... 20
Mountains of Benton county ... E)
Munn, E. A . 318.
Myriapoda of Arkansas . 201-214
Hevof acnia 208
Nematognatha... 225
Neosho River dr:unage " 1,18
Occurrences of clay in Dallas county, list of . B07-316.
©il (in Benton county) . 6.
Operculated shells ... 196,
70

Organization of Benton county....
Osage Creek. ..
Prairie ...
Spring..........
Ouachita River ...
Uplift . .

Owen, D. D, cited...........
Ozark Mountain Region

Papers of reference used in 220
Parajulus. ....... 208
Patterson, S. R.. 11

207

Pauropus.......... T

-

)

INDEX. 347

Pea Ridge... e 38
Penrose, R, A, F. jr cned 279
Percidi ol 266
Petromyzontide.. 221
Philomycida: | 183
Pilsbry, Mr 192
Pisces .. 222
Plateau r1dgus 278

Platydesmus...
Pleistocene ...
Polydesmus .
Polydontida. .
D O X MU o co s oA T M e TR P S R i

Pond Mountain 4
Poor Mountain.... - 3 4,5
Population of Benton county_..... . 70
Post-offices in Benton county 3
Patters’ clays : 291
Pottery industry in Dallas county... a7
Potts, ] ... s 04
Prairies (1n Benton (‘ounlv)..... - - 1
Precise levels | 78, B4-102
Prestwich, Joseph rned .. 161, 162
Pudding-stone . ..., 5 B~ 282
Pulmonata Geophila 181
Limnophila . 193
Papldee s =% 193
Railway elevations {see alsn raﬂway or splr:t levels) | T 10, 11
levels (see also spirit levels) ... .80, 108-113
Railways in Benton County ... 72
Rainfall {in Benton county) it
Ramsey clay, the... .- a00
Rateliff Mountain......... . 4
Reade, T. Mellard, cited . 161, 162, 163
Recent (period) ... ... e e e e 217
Red Beds of Indian Territory.. ... 146
Red rises of the Arkansas River 156
Red River.. 2 Speeh s ST . 217, 218
Reference papers u:,cd in 11st nf ﬁahes 220
Resources of Benton county ... ... 0
Reuger, Louis, aid by ... Z

Riley, W. C.
Rissoide ...

Road making materials ...
Rohison

Rocks in Benton (‘numy

Rogers ... %

Rolfs, Prof, P. H 3]('1 by 20
Round Prairie 2
Round Top Mountain.. ... 10

... 27, 80-32, 60, 64
. 279, 280

Saccharoidal sandstone. .
Saline RIVET .. i ciuuccie ittt srnsneersems oo d ba e e e a e re e mmmemeenn
Salmonid® ... - i
Sampson, F, A., list nf Mollus(.a bv

Sandstone of Benton county ...
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Sandstone of Dallas COUDEY .. i et 284
Schoolar's spring ... 18
Schott, Charles A, cited_.. 175
el L e R 275
Scolopendra 21
Scolopocryptops 211
BOUEeTa e e 2 214

Sediments of Lhe Arkansas River . ; i
spemﬁc grav.w of
T Pl T e EUU U PP PR RS S L LU L

Selemtidm® ..oooveeceiinin e amnr e e

Serranide ... 274
Siebenthal, C. E . 277, 279
Siloam Springs ... . ...9,16, 71
Silurian . 216
rocks in Benton county 27
Blarides s s st o namnaies 225
Silver SPring. .o 22
Simonds, F. Wit 1
Simpson, Col. J. H., cited . 157
Smith, Dr. Jas, Perrin, analyses by .. 157,158
Soils of Benton county......... Ba-65
Spariodesmus. .. 206
Spavinaw Creek . i 13
Specific gravity of Arkansas River sediments ... 164-165
Sperobolus .. Bt ~ 203
Spirit levels [see also rmlway levels) .77, 78, 50, 103-113
Springs of BERtON COUNTY. oot s : 16
Springtown spring.. : 17

State Geological ‘:surve'v (see Geoioglcal Survey uf Arkansas) s
State Geologist (see also ), C. Branner) ..o veeeo....B8, 79, 81, 803
Sterki, Dr, V., ald DY i 150
St. Francis River .. . 217, 218
5t. Joe marhle. 42
St, Louis and San Franmsco Rallwa.) .10, 72, 80, 111, 112
Bentonvt]ie Rallway .2, 72,111
Mansfield Hranch.._..,.. 112
St. Paul Branch. ..ot e 111
St, Louis, [ron Mountain and Southern Railway ... 81, 82, 278
Bald Knob Branch - 106
Batesville Branch ... 105
Camden Branch .. i 106
Crowley’s Ridge 'Br.z.nch 105
Little Rock and Fort Smith Branc 107
Main line ... 108
Warren Branch. - 106
Sputhwestern Railway (Cotton Belt). ... e 108, 110
Altheimer Branch ... s r o s SR 110
Jonesbhoro to Missouri State line............... 108
Pine Bluff to Aurich Junction.... 108
Stratigraphy of Dallas county.. 286
Srrawherries in Benton county. e A e BT S S R 73
Streams of Arkansas ... 216
Strepomatide S .., 197
Suecinld® e e : T R S 1493

—d

* —— -

INDEX, 349

Sugar Creek . e 14
Sullenbarger elay, the . 296, 318
Sulphur springs........ R e i B L4471
Suspended matter in .—\rkansas River water .. ... coooommmnmmeoes rmemmnenniibiie e 2 UBBEART
relation tor thmolvui matter.. . 161

Tahle of relations of suspended to dissolved matter in Arkansas River water., 161

Taft, Charles E . . 153, 167

Tall’s clay. i : L 208, 208
TeItATY .oouuneeeccceimccmmnnii s seeesasssaa b e eme e anea e ; 81, .J-.!.f &TEL dﬁ, 291, 802
Theatops... 21
Thoreau, quoted I 225
Topographic features (of Benton Lour\n) 1
Topography (of Dallas county} ... 274
Tryon, Mr.. s 141, 197
Tulip Creek._. 2 e 50
Ultima Thule, ,\‘\rk'xdelphm and Mississippi River ]im]wav survey . 113, 278

Underwood, Dr., cited ... . 211
. 177, 180, 181
.78, 79, 84, 108, lU’:G, 108, 112, 195

.. 219, 220

Unionidm..

United States (‘oa-t and (_: :odetic Survey..
Fish Commigsion _......c..oco.o.

Commissioner .. i . 222
Land Office ... T S T L eI 2584
Geological Survey ... 83, 163

Wational Museum. ... .. 219, 220

Permanent hench-mar
Signal Service, ...,
Upper Carboniferons. ..o e
Valleys in Benton countf

Viviparidie......oooen
Walsh, W. M....... -
War Eagle Creek. ...

Water anulvses (see analygis).
Water-worn materials ... T A T T R 66, 280
Wat Worthen'’s road (sec Mmsmsrp]u and Lmle ﬂnck lhniwav‘-.

Welch elay, the ..o A £ B g 205
John. ... ..295, 297, A11, 317, 118
Pottery.. % 250

Wells.. ..24 25, 66

White Ru BT g o s b S -
Williams, Dr. j J"m.m:l'_-, cited |

.1, 14,15, 217
_..174, 204, 200

Wilkerson’s Landing, Miss,, pn.rma]'em u. banh marlx at_..

85
Winslow, Arthur. 170
Wood, Dr,, species uported bv 218
Wormac's elay. oo ees A0l
Wyman SANUSIOME. e 27, 47-50
AT L NP OO e o [0




THE REPORTS OF THE GEOLOGICAL SURVEYS
OF ARKANSAS.

The following list includes all of the official reports made by
the several Geological Surveys carried on by the State of
Arkansas.

The distribution and sale of the Reports are in the hands of
the Secretary of State. In 1893 the Legislature provided that
the Secretary of State should distribute one copy each of all
volumes published after May, 1892, to “colleges and high
schools of this state, and universities and scientific institutions
of other states,” He was also supplied with a limited number
of all volumes by the Survey under J. C. Branner *for distri-
bution to scientists and capitalists.”” It was provided, however,
““that before the Secretary of State shall be authorized to dis-
tribute any of the reports to scientists or capitalists * * *
* * he shall require the applicant to state in writing that he
is a scientist or capitalist, and that he wishes the reports to aid
him in investigating the mineral resources of the state.” It
was further specified “that the Secretary of State shall not be
authorized to distribute any of the reports to scientists or cap-
italists until the postage or express charges on same have been
paid” (Acts of Arkansas, 1893, pp. 226-7).

Any of the reports may be purchased of the Secretary of
State at the prices mentioned in the list. With the exception
of the reports by the Survey under D.D. Owen, which are
bound in paper, and the Annual Report for 1887, which is a
pamphlet, the volumes (8 vo.) are uniformly bound in biack
cloth.



LIST AND PRICES OF THE REPORTS OF THE GEO-
LOGICAL SURVEYS OF ARKANSAS,

(A.) By the Survey under D. D. QOwen, State Geol- .

ogise.
Price. Postage.
First Report of a Geological Reconnoissance of the Northern
Counties of Arkansas, made during the years 1857-1858, .. ... $3 oo .0
Second Report of a Geological Reconnoissance of the Middle
and Southern Counties of Arkansas, made during the years

I850-T860 L\ vue it e e e 3 oo L18
(B.) By the Survey under W. F. Roberts, Sw., State
Geologist.
Report by George Haddock. ..., 00uuuuus. ..., (Out of Print)
(C) By the Survey under J. C. Branner, State
Geologist.
Annual Report for 1887, by J. C. Branner—Administrative (pam-
BOIEE) s sincnmin sy s e mivmy i S RO L R i 10 .0z

ANNUAL REPORT FOR 1888,
Vol. L—Gold and Silver, by Theo. B. Comstock. Pp., xxxi,

3203 2IMEDPS ,iiis  crreeenar i e es ey, I 00 12
Vol. I.—Mesozaoie, by R. T. Hill. Pp., xiv, 319; illustrated; 1 map 1 0o I3
Vol. II1.—Coal (preliminary), by Arthur Winslow, Pp., x, 120;

illustrated ; Tmap .. ... v ioiie i i 75 .08

Vol. IV.—Washington County, by F. W. Simonds; Plant List, by
J. C. Branner and F. V. Coville. Pp, xiv, 262; illustrated;
LD L i e i tha e reraeeen e 1 0o I
ANNUAL REPORT FOR 1889,
Vol. IL.—Crowley’s Ridge, by R. E. Call. Pp., xix, 283; illus-
Trated; 2 MAPS. oot uutt it it eaieus ciis teieneeans s 1 oo 13
ANNUAL REPORT FOR 18g0.
Vol. L—Manganese, by R. A. F. Penrose, Jr. Pp., xxvii, 642;

illustrated ; 3 MAPS. ... iuiiit i e 1 35 .26
Vol IL.—Igneous Rocks, by J. Frarcis Williams. Pp., xv, 457;

tlusttated s 6 MADE.. ., vowive v s s i o sdnn by I 35 .22
Vol. ITL—Novaculites, by L. S, Griswold. Pp., xx, 443 ; illus-

ALEd § 2 MADB . v s a e dvians SR b . 135 .22
Vol. IV.—Marble, by T. C. Hopkins. Pp., xxiv, 443 ; illustrated ;

atlas of 6 maps .. ..ol i e I 35 .25

ANNUAL REPORT FOR 18g1.

Vol. I —Mineral Waters, by J. C.Branner. Pp., viii, 144; 1 map I go .00,

Vol. II.—Miscellaneous Reports — Benton County, by F. W,
Simonds and T. C. Hopkins; Elevations, by ]. C. Branner;
River Observations, by J. C. Branner; Magnetic Observations,
by J. C. Branner; Mollusca, by F. A, Sampson; Myriapoda,
by Charles H. Bollman; Fishes, by Seth E. Meek; Dallas
County, by C. E. Siebenthal ; Bibliography of the GGeology of
Arkansas, by John C. Branner. Pp., x, 349; illustrated; 2
MAPEL ey v corbe s mE RS S AL e s s S s o 5

ANNUAL REPORT FOR 1892,
Vol. L—Iron Deposits, by R. A. F. Penrose, Jr. Pp., x, 153;
L 1 0o .io
Vol. II.— Tertiary, by Gilbert D. Harris. Pp. xiv, 207; illus-
ated 1 MAD: v s s e e e terennenan
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